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Under increasingly obvious strong impacts of
climate change (CC) on economic growth and
development, recent years witnessed many actions
and initiatives of both developed and developing
countries in promoting reliable and viable
approaches to assess the impact of climate risks and
potential adaptation scenarios on the economy. In
many countries, capacities for the assessment of
country-specific CC impacts on economic
development via quantitative modelling are still
insufficient. While integrated assessment models
exist on regional and global level to quantify the
economic effects of CC, proven and practical
approaches/models showing the country-specific
quantitative effects of CC on national and sectoral
level are lacking. Quantifying the economic CC
impacts can help to take informed political decisions
for a climate resilient economic policy based on
evidence, which serve as a basis for shifting
investment into sustainable sectors, and to support
effective adaptation planning.
Vietnam is one of the world’s most vulnerable
countries to the impacts of CC – which can already
be seen today and will be more intensified in the
coming periods. The country has experienced
increases in temperature and sea levels, stronger
storms, floods and droughts. Over the past 50 years,
the average temperature in Vietnam has increased by
approximately 0.5°C and the sea level has risen by
about 20 cm. CC threatens long-term economic
growth, poverty alleviation and sustainable
development.
The Government of Vietnam (GoV) showed its
strong commitments and willingness to respond to
CC, which is demonstrated by the range of national
policies and programs on CC adaptation measures
that have been undertaken throughout the past
decade.
Vietnam has submitted its Intended NationallyDetermined Contributions (INDCs) to the United
Nations Framework Convention on Climate Change
(UNFCCC) on 30th September 2015 including two

components of green-house gas (GHG) mitigation
and CC adaptation. The INDC combined both topdown and bottom-up approaches for developing
INDC and identified the GHG reduction pathway in
the 2021-2030 period. With domestic resources
GHG emissions will be reduced by 8 percent by
2030 compared to the Business as Usual scenario
(BAU). INDCs have become NationallyDetermined Contributions (NDCs) under the Paris
Agreement later that year. CC adaptation must be
linked to sustainable development and the transition
towards a low-carbon economy.
It has been clear that CC has been mainstreamed in
Vietnam’s existing economic development strategy
and plans, i.e. the National Socio-Economic
Development Strategy (SEDS) 2011-2020, and
Socio-Economic Development Plan (SEDP) 20162020, of which the latter aimed to more broadly
achieve macro-economic stability and actively
responded to CC as a key part of this effort. Vietnam
is in the process of preparing its National SEDS for
2021-2030 and SEDP for the next five-year period.
Given the anticipated strong impacts of CC on
economic growth and development, the need for
reliable and viable approaches to assess the impacts
of climate risks on the economy and potential
adaptation scenarios becomes imperative.
In this context, with the support of German Ministry
of Environment (BMU), Deutsche Gesellschaft für
Internationale Zusammenarbeit (GIZ) is executing
the Project on “Policy Advice for Climate Resilient
Economic Development” for three pilot countries
(Vietnam, Kazakhstan, Georgia) with the objectives
of developing macro-economic modelling that takes
into account climate risks and to develop climate
resilient policies and effective adaptation planning.
The project will build upon the existing institutional
and technical capacities. To get a complete overview
on current economic modelling capabilities towards
assessing CC impacts, a baseline study needs to be
conducted in each pilot country.
Two specific targets of the baseline study are:
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(i)

(ii)

Provide a detailed overview on existing
methods and instruments currently used for
analyses and planning, the competencies
existing to do these analyses, data availability
and requirements.
Identify gaps and needs for capacity
development and other support measures to
modelling CC impacts.

The baseline study is conducted through a
combination of quantitative and qualitative
approaches (desk study, survey and interviews)
among decision makers and relevant stakeholders at
the national level with a focus on climate policy.
The following tasks have been carried out by the
research team:
•

•

Identifying key relevant stakeholders and
processes of policy development at the national
level, in particular those stakeholders and
processes relating to implementation of climate
policy and Nationally Determined Contributions
(NDCs), to building macro-economic modelling
and climate resilience policies, to be involved in
macro-economic and climate-data collection,
processing and provision. The list of relevant
stakeholders is presented in Appendix 1.
Draft a survey questionnaire to gather
information on:

o

Availability and quality of existing databases
for macro-economic modelling as well as
data processing capacities. The focus is on
data sets concerning CC and its impacts on
the country’s socio-economic development.

o

Inventory of existing models (including biophysical models) currently used by relevant
ministries and research institutes, methods
and instruments used for macro-economic
forecasting and policy development; their
relevant mandates, responsibilities and
cooperation mechanisms; capacities on
modelling and upgrading the models,
methods and instruments to capture
impacts by CC.

o

Communication of modelling results to
decision makers and other relevant
stakeholders.

The final questionnaire for conducting the survey is
attached in Appendix 2.
•

•

Conducting the survey to the above
stakeholders. A list of respondents is included
in Appendix 3.
Preparing a detailed report including:
o An overview of existing data anaysis,
methods and instruments for modelling;
o

Evaluation of existing data and models,
institutional set up, human capacities
including an overview of gaps;

o

Identification of gaps in relation to the
planned CC model and recommendations
for measures to close these gaps.
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Being located in the tropical cyclone belt, Vietnam is
as one of the most vulnerable countries affected by
Change Vulnerability Index1, Vietnam is considered
one of 30 “extreme risk countries” in the world. The
Notre Dame Global Adaptation Initiative (ND). The high vulnerability score of and high readiness
score of Vietnam (0.477 and 0.408 respectively in
2017 in Table 1) places it in the upper-right quadrant

CC in the next decades and beyond, including
typhoons, floods, droughts, salt-water intrusion and
landslides. According to the Climate
GAIN) Index2 ranks Vietnam as the 63rd most
vulnerable country and the 92nd most ready country
(
of the ND-GAIN Matrix. It is on the road to
respond effectively to CC, but the adaptation needs
and urgency to act are greater.

Figure 1: ND-GAIN Ranking, 1995-2017

Table 1: ND-GAIN Scores in 2017
Indicator
Vulnerability
Food
Water
Health
Ecosystem services
Human habitat
Infrastructure
Readiness
Economic
Governance
Social

Score
0.477
0.536
0.401
0.380
0.548
0.404
0.564
0.408
0.457
0.469
0.298

Source: https://gain-new.crc.nd.edu/country/viet-nam

Over the past 50 years, the average temperature in
Vietnam has increased by approximately 0.5°C and
the sea level has risen by about 20 cm. The country
already experiences increased temperature, sea level
rise, intensifying storms, and more frequent floods

and droughts, which cause loss of life and damages
to the economy. A recent report by the Ministry of
Natural Resources and Environment (MONRE)
summarises the manifestation of CC in Vietnam
(Box 1).

The Climate Change Vulnerability Index evaluates the
vulnerability of human populations to extreme climate events
and changes in climate over the next 30 years. It combines
exposure to climate extremes and change with the current
human sensitivity to those climate stressors and the capacity of
the country to adapt to the impacts of climate change.

2

1

The ND-GAIN Index is a project of the University of Notre
Dame Global Adaptation Index, summarizes a country's
vulnerability to climate change and other global challenges in
combination with its readiness to improve resilience. It aims to
help governments, businesses and communities to better
prioritize investments for a more efficient response to the
immediate global challenges ahead.
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Box 1: Manifestation of Climate Change in Vietnam

›
›
›
›
›
›
›
›

Average annual temperatures increased by 0.62oC in the period 1958-2014, approximately 0.1oC/decade.
The temperatures increased by 0.42oC in the last 20 years when compared with the period 1981-1990;
Annual rainfall decreased in the North, while it increased in the South;
Extreme temperatures increased in most of climatic regions, but maximum temperatures decreased in
some stations of the South;
Droughts in the dry season occurred more frequently;
Extreme rainfall decreased in the Northern Delta, increased considerably in South Central and Central
Highlands;
The number of strong typhoons had an increasing trend;
The number of extremely cold days decreased, but there were some abnormally cold spells; and
The influence of El Nino and La Nina showed increasing trends.

Source: MONRE, 2016.

At a closer look, Vietnam faces high disaster risk
levels, driven particularly by its exposure to natural
hazards, including floods and tropical cyclone.
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Table 2 provides an overview of the social and
economic losses associated with natural disasters in
Vietnam from 1900 to 2018.

The GoV recognizes the challenges it faces with
increasing CC, and has responded strongly by
pursuing development of a CC-response policy and
institutional agenda that aims to address its
increasing climate vulnerability and promote a low
carbon, green growth development path.

At the international level, the GoV also shows strong
commitment and willingness to tackle impacts by
CC. Vietnam signed the UNFCCC in 1992 and
ratified it in 1994; signed the Kyoto Protocol in 1998
and ratified it in 2002; set up a National Steering
Committee to implement the UNFCCC and the
Kyoto Protocol; submitted to the UNFCCC
Secretariat its Initial National Communication
(2003), the Second National Communication (2010),
and the Initial Biennial Update Report (2014),
reflecting the latest CC response efforts and GHG
inventories. Additionally, Vietnam supports
achieving a legal agreement with the participation of
all Parties to the UNFCCC in order to keep the
global average atmospheric temperature increase,
since pre-industrial times, at below 2oC.
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Table 2: Summary of Natural Hazards in Vietnam from 1900 to 2018
Disaster type
Drought
Epidemic

Flood

Landslide

Storm

Disaster sub-type
Drought
Others
Bacterial disease
Parasitic disease
Viral disease
Others
Coastal flood
Flash flood
Riverine flood
Avalanche
Landslide
Mudslide
Others
Convective storm
Tropical cyclone

Events
count
6
1
1
1
8
16
6
13
52
1
4
1
10
8
92

Total deaths
0
16
598
200
395
1,012
804
481
3,644
200
109
21
323
160
18,869

Total
affected
7,860,000
83
10,848
0
97,027
2,011,287
4,353,316
912,607
25,637,158
38,000
40
1,034
219,280
4,513
53,272,568

Source: World Bank and Asia Development Bank, 2018.

Figure 2: Evolution of Climate Change Policies in Vietnam

Source: MONRE, 2016.

Total damage
(1,000 USD)
7,399,120
0
0
0
0
160,555
749,000
516,700
2,896,407
0
0
2,300
145,035
10,100
9,967,657
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At the national level, in June 2013, the Central
Executive Committee of the Party adopted
Resolution No 24/NQ-TW on Active Response to
Climate Change, Improvement of Natural Resource
Management and Environmental Protection. The
Resolution declared the fight against CC as “one of
the most important tasks of the entire political
system”.
Previously, two strategies were introduced, including
the National Climate Change Strategy (2011) and the
Vietnam Green Growth Strategy (VGGS, 2012),
each at the core of Vietnam’s CC-response. While
the National Climate Change Strategy aims to build
resilience to CC effects and includes actions to
mitigate GHG emissions, the VGGS specifically
addresses
low-carbon
development,
green
production, including technology innovation and
restoring natural assets, and promotion of green
lifestyles. Both strategies were accompanied by
action plans with specific programs. Two related
documents include the National Strategy for Natural
Disaster Prevention, Response and Mitigation
(2007), and the National REDD+ Action Program3
(2012), which supports the development of a lowcarbon and climate resilient economy.
A number of other programs and initiatives have also
been adopted to assess CC impacts and develop
adaptation and mitigation measures, of which key
programs include (i) the National Target Program to
Respond to Climate Change, which stresses the need
for mainstreaming CC-response in social and
economic development; (ii) the Support Program to
Respond to Climate Change; (iii) the National Target
Program for Energy Efficiency; (iv) the National
Community-Based Disaster Risk Management
Program, and (v) the National Scientific and
Technological Program on Climate Change.
CC was mainstreamed into the National SEDS
(2011-2020) and SEDP (2011-2015), with specific
direction of policies on disaster risk reduction,
coastal zone management, and energy supply and
use. In 2011, the National Climate Change Strategy
was issued, outlining the objectives for 2011-2015
and 2016-2050, and priority projects to be
implemented in the period of 2011-2015. The
strategy identifies CC responses that are vital for the
development of the country. Responding to CC
must be associated with sustainable development
REDD: Reducing Emission from Deforestation and Forest
Degradation, 2012.
3

and a transition towards a low-carbon economy. This
should take advantage of opportunities to increase
competitiveness and strengthen the national
position, and carry out adaptation and mitigation
efforts in parallel. Economic sectors and provinces
have developed Action Plans to respond to CC.
For pursuing environment-friendly growth and
development, as well as transforming the country
into a sustainable growth and development model, in
2012, the Government issued VGGS and its Action
Plan, with 66 actions during 2014-2020 and the
vision to 2050. The VGGS includes mitigation
targets and measures; and regulations on linking with
international carbon markets. In 2013, the Law on
Natural Disaster Prevention and Control was
enacted, aiming to address diverse natural hazards
that affect the country, which are primarily CC
related. The 2014 Law on Environment includes a
full chapter on CC. The development and
implementation the above-mentioned policies and
activities to respond to CC relies mainly on domestic
human and financial resources.
In addition, the Prime Minister had promulgated
Decision No 2139/QD-TTg dated 5th December
2011 to approve the National Strategy on Climate
Change, which is followed by the Decision No
1474/QD-TTg dated 5th October 2012 on the
National Action Plan on Climate Change in the
period 2012–2020. Integrating CC considerations
into socio-economic development strategies and
plans is one of the measures prescribed in these legal
documents.
Vietnam has submitted its INDC to UNFCCC on
30th September 2015 including two components of
GHG mitigation and CC adaptation. The INDC
combined both top-down and bottom-up
approaches for developing INDC and identified the
GHG reduction pathway in the 2021-2030 period.
With domestic resources GHG emissions will be
reduced by 8 percent by 2030 compared to the BAU.
CC adaptation must be linked to sustainable
development and the transition towards a lowcarbon economy.
The mitigation component includes both
unconditional and conditional contributions. The
unconditional contributions are measures that will be
implemented using domestic resources, while the

DATA AVAILABILITY AND ECONOMIC MODELLING CAPACITIES. A Baseline Study in Vietnam
IKI Global Programme on Policy Advice for Climate Resilient Economic Development

conditional contributions are measures that could be
implemented if new and additional international

Figure 3: Vietnam’s Adaptation Measures to

financial support, technology transfer and capacity
building are received.

Figure 4: Vietnam’s Mitigation Actions to 2020

2020

Source: MPI, 2018.

In addition, the adaptation objectives in the NDC
comprise an improved integrated coastal protection
and catastrophe risk management, the strengthening
of social insurance systems, sustainable water
resource management and food security. The

integration of CC in economic policymaking is an
explicit goal of the NDC in which CC shall be
integrated into the socio-economic planning of
Vietnam.

Table 3: Adaptation Actions and Policies of Vietnam under INDC
Target
The Land Use,
Land-Use Change,
and Forestry
(LULUCF)/Forestry
Sustainable forest
management
Agriculture and
Food security
Crops

Forest coverage increases
to 45 percent

Water management

Implement afforestation and reforestation measures,
focusing on large timber plantations; prevent forest
deforestation and degradation.
Implement sustainable forest management; improve the
quality of poor natural forests.
Ensure food security through protecting, sustainably
maintaining and managing agricultural land.
Restructuring of crops; create new CC resilient varieties;
complete the disease control and prevention system.
Restructuring of livestock; complete the disease control
and prevention system

Livestock
Water and water
supply

Actions

At least 90 percent of citydwellers and 80 percent of
rural inhabitants have
access to clean water by
2030
Implement integrated water resources management in
river basin systems; ensure reservoir safety; strengthen
international cooperation in addressing trans-boundary
water issues; ensure water security.
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Target
Coastal zone and
sea-level rise
protection

Mangroves

Coastal management
Health services and
assessment

The area of protection
forest in coastal areas is
increased to 380,000 ha,
including 20,000 to 50,000
ha of additional mangrove
planting by 2030

Disaster risk
management and
monitoring and
evaluation system
Disaster relief and
recovery

- Use sea level rise scenarios in urban and land use
planning for infrastructure, industrial parks, coastal and
island resettlement areas;
- implement anti-inundation measures for large coastal
cities; construct CC resilient urban infrastructure;
strengthen and build new large urban drainage
infrastructure;
- Consolidate, upgrade and complete crucial sea and
river dykes;
- Control saline water intrusion in the most severely
affected areas
Protect, restore, plant and improve the quality of coastal
forests, including mangroves, especially in coastal
estuaries and the Mekong and Red River deltas.

Implement integrated coastal zone management.
100 percent of the
population has access to
health care services by
2030

Ecosystem and
biodiversity

Social development
and poverty
reduction

Actions

The average national
poverty rate will be
lowered 2 percent/year; in
poor districts and
communes it will be
lowered by 4 percent/year
until 2030

Implement ecosystem-based adaptation through the
development of ecosystem services and biodiversity
conservation, with a focus on the preservation of
genetic resources, species at risk of extinction, and
important ecosystems.
Review, adjust and develop livelihoods and production
processes that are appropriate under CC conditions and
are linked to poverty reduction and social justice

Respond pro-actively to disasters and improve climate
monitoring.
At least 90 percent of
SEDPs have integrated
disaster risk management
and CC adaptation by
2030

Cross cutting area
and capacity building
and knowledge
transfer

Develop mechanisms, policies, and strengthen the
insurance system, and share climate and disaster risks.

Implement community-based adaptation, including
using indigenous knowledge, prioritizing the most
vulnerable communities.

Source: World Bank, 2016.

A further link exists to the Vietnam’s Green Growth
Strategy for the period 2011-2020 with vision to 2050,
which is promulgated under Decision No 1393/QDTTg dated 25th Sep 2012 (2011-2020/2050) and its

implementation action plans on ministerial and
provincial levels. These mainly aim at reducing
emissions and ecologically sustainable economy.
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It has been clear that CC has been mainstreamed in
Vietnam’s existing economic development plans, i.e.
the National SEDS (2011-2020), and the SEDP
(2016-2020), of which the latter aims to more
broadly achieve macro-economic stability and it
identifies actively responding to CC as a key part of
this effort. Vietnam is in the process of preparing its
SEDP for the next five-year period. The upcoming
SEDP will be directed to the four main themes of (i)
rapid growth for not leaving behind; (ii) quality
growth for ensuring sustainability, including
efficiency, green growth and inclusion growth; (iii)
sustainable development with regards to social and
environment; and (iv) fully, advanced and integrated
market economy.

At the national level, the National Committee on
Climate Change (NCCC) was established under
Decision No 43/QD-TAGS on 9th January 2012
with the mission of leading, coordinating,
harmonizing and monitoring the implementation of
CC and green growth program. The NCCC is the
highest-level inter-ministerial body chaired by the
Prime Minister, with a Deputy Prime Minister and
the Minister of MONRE as first and second Vice
Chairs. Members include several Ministers and
experts (

Figure 5).
Figure 5: The Organizational Structure of NCCC

Source: Authors’ consolidation.

The responsibilities of members of the NCCC have
clearly defined and promulgated in Decision No
25/QĐ-UBQGBDKH in 2012. Line ministries,
provinces and implementing bodies must provide a

report every six months to analyse, assess and
synthesize the management and implementation of
strategies, and to analyse objective and subjective
reasons affecting the implementations of strategies.
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These reports are consolidated into six-monthly and
annual reports by the Standing Office (SO) for
submission to the NCCC. The SO of the NCCC
within MONRE is in charge of developing and
implementing programs, leading and cooperating
with line ministries and activities on CC, and
reviewing and monitoring the implementation of the
national strategy and action plan on CC, the National
Target Program to Respond to Climate Change, as
well as other strategies, programs, and projects
related to CC.
At the provincial level, decentralized process has
been applied so as provincial authorities can decide
their priorities. Provincial Coordination Committees
have been established to coordinate development of

provincial level action plans on CC, and most
provinces have also established an office for CC that
is officially linked to the Provincial Coordination
Committees, but usually based in the Department of
Natural Resources and Environment. The provincial
authorities play an important role in investment
project formulation, planning and budget allocation
processes and therefore in the mainstreaming of CC.
The connection between these provincial
coordination offices, the provincial People’s
Committees responsible for certain projects and the
NCCC’s SO is vital for comprehensive monitoring
and evaluation and reporting on the national CCresponse.
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The Ministry of Planning and Investment (MPI) is
the governmental agency that performs the

functions of state management over planning,
development investment, and statistics of the
country. As assigned by the Prime Minister, MPI is
responsible for drafting national socio-economic
development strategies, planning, investment, and
statistics; and coordinating these processes among
ministries and provinces.

Figure 6: Annual SEDP Process

Source: World Bank, 2016.

The overarching objectives and foundations for
policies and strategic priorities are set over long-term
horizons and implemented through a more detailed
annual planning and budget cycle with some explicit
reference to climate actions. Currently, the country
applies a system of five-year planning within a 10year strategic horizon. The current framework
includes the SEDS 2011–2020 and SEDP 2016–
2020. They cover structural reforms, environmental
sustainability, regional development, social equity,
and emerging issues of macro-economic stability.
The current strategic framework is relied on three
pillars: (i) strengthening Vietnam’s competitiveness
in the regional and global economy, (ii) enhancing

the sustainability of its development, and
(iii) broadening access to social and economic
opportunities. There are also three cross-cutting
themes: (i) strengthening governance, (ii) promoting
gender equality, and (iii) improving resilience in the
face of external economic shocks, natural hazards
and the impact of CC.
The SEDP 2016-2020 was approved by the National
Assembly in April 2016 under Resolution No
142/2016/QH13, with specific economic, social and
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environmental4 criteria. the SEDP also integrated the
measure of actively responding to CC, preventing
natural disaters and enhancing the management over
natural resources and environment. Upon the SEDP
apporval, the Government promulgated Resolution
No 63/NQ-CP on issuing the Action Plan of the
Governement for implementing the SEDP, and
assigned ministries and governmental agencies to
develop their own action plans with specific
programs and measures to send to MPI for
consolidation and for monitoring and evaluation.
The Department for National Economic Issues
plays an important role of drafting the annual and
five-year SEDP. As regulated, the mandate of this
Department involves providing guidelines on plan
preparation by ministries and provinces, formulating
and consolidating national SEDPs (annual, five-year
plans). Accordingly, the Department for National
Economic Issues is also in charged of monitoring,
evaluating the implementation of monthly, quarterly,
annually, and five-year plans for socio-economic
development; and monitoring the major macroeconomic balances of the whole economy. For its
mandates, the Department for National Economic
Issues collects information and inputs from other
related departments and research institutes within
and outside MPI.
With regards to climate resilient development, the
Department of Science, Education, Natural
Resources and Environment is responsible for
consolidating strategies and master plans for the
development of science and technology (including
high-tech parks); education/training and vocational
training; natural resources and environment; coping
with CC; low-carbon development, green growth,
and sustainable development. The Department also
plays an important role in the planning process,
particularly on sustainable development, green
growth and CC. However, with limited capacity, it
hardly deals with modelling work.
Three research institutions of MPI has also been
involved in the planning process through their
mandates of policy formulation and economic
modelling, namely the Central Institute for
Economic Management (CIEM), Development
Strategy Institute (DSI) and National Center for

Four environmental criteria have been mainstreamed in the
SEDP 2016-2020, including: (i) the rate of the population using
clean and hygienic water is 5 percent for urban areas and 90
4

Socio-Economic
(NCIF).

Information

and

Forecasting

The CIEM has been established in 1977 and has
been under the management of the MPI since 1992.
Acting as a national institute and think-tank in
Vietnam, CIEM serves to carry out researches and
advise policies reforming economic management
mechanisms, socio-economic and business
environment development, including modellingbased research. the institute is an important and
reliable economic think tank for the Communist
Party of Vietnam and the GoV through its
participation in the policy dialogue and formulation.
The DSI executes its functions of conducting
research and making recommendations regarding
national socio-economic development strategies,
and socio-economic development master plans for
regions and territorial areas; organising public service
delivery in the areas of scientific research/studies,
training and capacity upgrading of professionals; and
providing consultancy services in the field of
development strategies and master plans. Their
major task during the planning process is drafting the
SEDS.
NCIF was established in 2004, a younger institute as
compared to CIEM and DSI. The major functions
and tasks of NCIF include: (i) organizing and
developing an information database for analysis,
forecast and warning on SEDP and investment; (ii)
providing information for policy fomulation,
direction, administration and state management of
socio-economic development planning and
investment; (iii) analyzing, forecasting and providing
early warning on a regular basis; (iv) identifying and
analyzing extraordinary domestic and international
socio-economic changes to make forecast, warnings
and recommendations to state management agencies
for policy adjustment. Under its mandates, NCIF
establishes a socio-economic information system
(data warehouse), publishes research papers on
economic and social issues, and produces socioeconomic forecast to serve the plan cycles. However,
due to its limited capacity (human and financial
resources), NCIF has still not performed their
mandates as expected.

percent for rural areas by 2020; (ii) the rate of hazardous waste
being treated is 85 percent by 2020; (iii) the rate of medical waste
treated is 95-100 percent by 2020; and (iv) the rate of forest
coverage is 42 percent by 2020.
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General Statistics Office (GSO) has been merged to
MPI since 2003, acting as an adviser for the MPI in
state management for statistics; conducting statistical
activities and providing social and economic
information to organizations and individuals in
accordance with the law. Within its mandates, GSO
also prepares periodical reports and forecast
statistics (i.e. monthly, quarterly, annual, mediumterm and long-term). Those departments that carry
out modelling work and CC-related data are the
Integral Statistics Department; the System of
National Accounts (SNA) Department; the
Industrial Statistics Department; the Agriculture,
Forestry and Fishery Statistics Department; the
Construction and Investment Capital Statistics
Department; the Price Statistics Department; and the
Social and Environmental Statistics Department. In
addition, GSO also performs the task of preparing
foreign statistics, covering collection, compilation
and analysis of socio-economic data from foreign
countries.

Department for National Economic Issues
simulated and forecasted impacts of a demand
stimulation policy on short-term growth. As such,
this model can be adapted and used for macroeconomic impact of spending on adaptation to CC,
if the data base is updated adequately.

Department for National Economic Issues

These two models have never been run again since
2005, and its team members have been over-loaded
with other duties, moved out or retired.

Vietnam Quarterly Econometric Model
(VQEM)
VQEM was seen as the first official quarterly model
in Vietnam developed by Le Viet Duc et al. (2001).
The model was built based on Keynes’ theory
(principle of effective demand), including three
equation blocks: real economy, finance - monetary
and foreign trade. VQEM includes 21 identities and
14 behavioural equations; 35 endogenous variables
and 11 exogenous variables. Data is quarterly from
1990 to 2000.
In 2003, another block of international payment
balance has been added to VQEM and the model
was renamed VQEM-2003. With a richer data set,
VQEM-2003 includes 28 accounting equations and
19 behavioural equations. The latest database was
updated up to 2002, and since then no any further
work. VQEM-2003 was applied for forecasting three
scenarios of Vietnam's economic prospects for the
period 2003-2005. Using this model, officials of the
All sources that we used for this sub-section come from the
survey, in-depth interviews/discussions with the stakeholders.
5

Vietnam Medium-Term Econometric Model
2004 (VMEM-2004)
VMEM-2004 is another model, also developed by Le
Viet Duc et al. (2004). The model is focused more
on supply side, while its demand side is still rather
simple. Basically, the theoretical structure of the
model is neo-classical combined with some elements
of modern Keynes theory. Data for VMEM-2004
cover the period 1990-2004. the model includes 75
equations (of which, 34 are behavioural, 41 are
identities), 88 variables (13 exogenous and 75
endogenous variables). It was used to forecast
economic growth until 2010 as a inputs for preparing
five-year SEDP 2006-2010. Similar to VQEM,
VMEM-2004 has not been updated since 2004. Due
to simplification of the demand side, the model is not
recommended for CC adaptation studies.

Central Institute for Economic Management

Macro-economic models
Currently, CIEM employs both short-term and longterm macro-economic models for preparing macroeconomic reports on a regular basis. Within
cooperation framework between CIEM and German
Institute for Economic Research, a model was built
for analysing economic policies and short-term
forecast (from one to three years) of major macroeconomic indicators such as money supply, credit
balance, investment from the state budget, nominal
exchange rate Vietnam Dong (VND)/USD, real
effective exchange rate, foreign direct investment
(FDI), consumer price index (CPI), and Gross
Domestic Product (GDP). This econometric model
was based on a general accounting framework and
there has been three versions by now. The first
All refered documents are listed in the References. A summary
table of the models, wich are relevant to assessing impacts of CC
adaptation policies is provided in Appendix 4.
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version was built in 1999, including 42 endogenous
variables, 35 exogenous variables, 27 behavioural
equations and 15 identities with database from 1990
to 2008. In 2008, CIEM researchers upgraded the
theoretical structure of the model (with more
equations) and incorporated an error correction
model to it. This second version includes 60
endogenous variables, 39 exogenous variables, 32
behavioural equations and 28 identities. Both first
and second version has been applied for annual and
five-year forecast. The third version was developed
in 2009, using quarterly data from 1999, which has a
smaller data set. It includes 48 endogenous variables,
50 exogenous variables, 27 behavioural equations
and 21 identities.
For its inputs, this model requires the five following
equation blocks: (i) production GDP by 10 sectors;
(ii) GDP on expenditure side (state and private
expenditure, public and private investment, FDI,
imports and exports); (iii) Income distribution
(salary, income tax); (iv) Price (GDP deflator, CPI,
export price index, import price index); and (v) state
budget (interest payment, consumer spending,
investment expenses, other expenses, income tax,
other direct taxes, value added tax, export – import
tax, other indirect tax, other revenues). Using this
model, CIEM projected and published macroeconomic forecast on GDP growth, CPI, budget
deficit, investment, consumption, and export growth
in annual Report on Vietnam’s Economy from 1999
to 2011. The accuracy of this forecast was good and
it is highly appreciated. In addition, economic
policies such as impacts of tightening monetary
policy or fiscal policy could be analysed using the
model. CIEM researchers have continuously
updated and used this model for forecasting macroeconomic indicators in various quarterly reports.
Potentially, the model can be updated, adapted and
used for projection of macro-economic indicators,
which are inputs for a baseline of Computable
General Equilibrium (CGE) models, which will be
discussed below.

6 See Roland-Holst et al. (2002).
7 VIPAG is a large-scale dynamic CGE model of Vietnam. The
model has been developed by a joint work of a team of Centre
of Policy Studies, Melbourne, Australia and Vietnamese experts
in 2007 with the funding from the United Nations Development
Programme. VIPAG theoretical structure is based on that of the
MONASH model of the Australian economy (Dixon and
Rimmer 2002). It has a detailed disaggregation of industries and

Computable General Equilibrium Models
In addition to the macro-econometric models,
CIEM has also pioneered the application of CGE
models to carry out policy-advice research and other
studies.
i. A dynamic CGE model of Vietnam under the
Danish International Development Agency
(DANIDA) project
The first dynamic CGE model of Vietnam has been
developed with the support of the Danish
International Development Agency (DANIDA)
project in 2002. The model was used for simulating
different scenarios of trade policies, evaluating the
socio-economic impacts of various international
economic agreements (e.g. World Trade
Organisation (WTO) accession6). The model has not
been updated since 2010.
ii. VIPAG model
Another recursive dynamic CGE model of Vietnam,
called VIPAG7, was used by CIEM researchers to
project the demand to 2020 for rural labour due to
restructuring of the agricultural sector in Vietnam in
2009. This model includes 113 sectors, eight factors
and six types of labour by urban and rural regions.
The model database is of year 2005. Recently, the
model database has been updated to the year 2015
under the Governance for Inclusive Growth
Program (GIG) Program.
iii. A recursive dynamic general equilibrium model of
Vietnam
CGE modelling of Vietnam was also applied to
conduct a report on “The Fisheries Sector in
Vietnam: A Strategic Economic Analysis” by the
University of Copenhagen and CIEM (2010). A
recursive dynamic computable general equilibrium
(DCGE) model of Vietnam was developed in order
to model some of the possible economy-wide effects
associated with the trends and long-term strategies
for aquaculture and marine capture fishing. In order
to reflect the skewed production patterns of
Vietnamese fisheries, each sector in the model was
factors of production, a detailed representation of technologies
and preferences, taxes and margins, and a detailed representation
of government accounts, balance of payment accounts, and net
foreign liabilities. The dynamic features include the intertemporal links between flow and stock variables for physical
capital accumulation, for debt and savings, and a wageemployment adjustment mechanism.
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disaggregated across two regions: Mekong Delta and
the Rest of Vietnam. A more detailed structure of the
fisheries sector and its processing industry were also
introduced.
iv. WSAMLIB model
In 2005, within cooperation between CIEM and the
Thailand Development Research Institute (TDRI), a
dynamic CGE model of Vietnam (named
WSAMLIB) was used to validate the Five-Year
SEDP 2006-2010 (Pham Lan Huong et al. 2006).
The model includes 112 sectors/products, 14
endowment factors (12 types of labour, capital and
land), 16 household types (by residence, gender of
household head, agricultural/non-agricultural, and
employment/unemployment household) and three
types of enterprises (state-own enterprises, non-state
enterprises and foreign-investment enterprises). The
database was a Social Accounting Matrix (SAM) of
the year 2000 and run on WSAMLIB software
(developed by TDRI). This model has not been
updated since 2006.
v. An IFPRI-styled standard CGE model
Another CGE model applied by CIEM researchers
is a standard CGE model developed by the
International Food Policy Research Institute and
calibrated to the 2007 SAM of Vietnam. The
database covers 63 sectors, of which several sectors
are strongly related to low-carbon growth such as
forestry, transportation and electricity, mining, oil
and gas. This model, combined with several sectoral
models and tools applicable for analysis of climate
resilient development (the EFFECT model8; the
LULUCF model; and the Marginal abatement curve
tool) via a bottom-up approach was applied for
“Study into the Economics of Low Carbon, ClimateResilient Development in Vietnam”. This study
assesses the economy-wide impacts of low-carbon
scenarios on GDP, employment, income
distribution, and other macro-economic indicators.
Figure 7.
The IAM framework integrates four groups of the
models: (a) climate models (the top ones above the
blue line); (b) water models (the one between the
blue line and the green line); (c) sectoral models

The EFFECT model covers power generation, large-scale
energy-intensive industry, on-road transport, households
electricity use, non-residential energy use.
8

A component to access the low-carbon growth is
planned to be added to this CGE model.
vi. GTAP model
CIEM researchers jointly with international experts
also run a global CGE model GTAP (Global Trade
Analysis Project) to measure ex ante impacts of
international economic integration in studies on: (i)
all Free Trade Agreements (FTAs) that Vietnam had
negotiated (2010); (ii) impacts of EU-Vietnam (EUVN) FTA (2014, 2017); and (iii) impacts of the
Regional Comprehensive Economic Partnership
(RCEP) (2017). In 2012, CIEM researchers prepared
a background study on economy-wide impact
assessment for the team negotiating a FTA between
Vietnam and the Custom Union of Russia, Belarus
and Kazakhstan. It should be noticed that while
global CGE models are the best tool to assess
impacts of FTAs thank to their bilateral trade flows
between countries, their application to quantify
impacts of CC resilient policy of a country is of limit
because country-specific policies are often not
present in the models.
vii. Economy-wide model DCGE of Vietnam
The most comprehensive multi-modelling approach,
that was implemented under research collaboration
and capacity building between CIEM, the
Department of Economics at the University of
Copenhagen, and researchers of The United
Nations University World Institute for Development
Economics Research (UNU-WIDER) (2012), is an
integrated modelling framework adopted for a joint
report on the “Implications of Climate Change for
Economic Growth and Development in Vietnam”.
This integrated modelling framework (or sometimes
referred to as Integrated assessment modelling
(IAM) framework) presented a comprehensive
analysis of CC impacts for Vietnam, using a bottomup structural approach as shown in
(those between the green line and the red line); and
(d) a CGE model (below the red line).
The atmospheric projections for the baseline and CC
scenarios by 56 General Circulation Model (GCM)
pass through the integrated river basin model
(CLIRUN) and water resource model (WEAP)
down to three specialized sectoral models
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(CLICROP for agriculture, IMPEND for energy
supply, and CLIROAD for infrastructure) that
estimate impacts on these sectors. The impacts are
further translated into economy-wide impacts of CC
by running a multi-sector economic model DCGE
of Vietnam.

The Vietnam’s DCGE model is a structural
neoclassical CGE one, which contains 8 regions, 30
sectors,. 37 factors of production are identified: three types
of labour (by education level- primary, secondary, and

tertiary and then further divided between rural and urban
zones), capital, agricultural land, agricultural capital,
livestock, and fish stocks. The agricultural capital, land,
livestock and fish stocks are distributed across the eight
subnational regions.
The combination of these four groups of the models,
which links climate outcomes to biophysical and
eventually economic outcomes, is unique and affords
a very detailed examination of the implications of CC
for Vietnam.

Figure 7: Integrated Modelling Framework

Source: CIEM, Department of Economics, and UNU-WIDER (2012).

If the most relevant model among all the abovementioned single-country CGE models of Vietnam
is selected, updated, adapted, and combined with CC
models, water-resource models, sectoral models, and

macro-economic models, it can be applied for
measuring economy-wide impacts of CC and
adaptation policy to CC.
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Financial programming
The framework of financial programming used by
CIEM has been supported by the International
Monetary Fund (IMF) and GIZ. It has four main
building blocks of: (i) real sector; (ii) fiscal policies;
(iii) balance of payments; and (iv) monetary policies.
The framework was developed based on Microsoft
Excel for analysing the effects of macro-economic
policy changes on performance of the economy, and
forecasting medium-term macro-economic stability
through internal stability (fiscal stability, inflation,
credit growth, fiscal policy stance, monetary policy
stance) and external stability (current account
deficits, FDI inflows, foreign exchange reserves and
exchange rate). As the framework does not cover
sectors that are affected most by CC, it is not very
useful for analysis of the CC-resilient policy.
Development Strategy Institute

Macro-economic models
DSI developed two versions of a macro-econometric
model. First, within NIPPON project, a macroeconometric model on a demand-based approach
was developed with the support of Japanese experts.
The model was underpinned by the System of
National Accounts. It has 68 variables (16 exogenous
and 52 endogenous variables); 52 equations, of
which 15 behavioural equations and 37 identities.
Most of its data were provided by GSO. DSI used
this model for short-term forecast on GDP growth
rate, demand-side components, CPI and macro
aggregates of the Vietnamese economy in 1998 and
2002. However, due to shortcomings in designing
model theoretical structure, econometric techniques
and modelling techniques, this model has not been
used since 2013. Human resource is another
constraint.
Second, an extended macro-econometric model was
developed with supporting from Centre d'Etudes
Prospectives et d'Informations Internationales
(France) to study the impacts of the open-door
policy on economic growth. In an upgraded version,
besides demand-based approach, it added some neoclassical aspects, such as the monetary block. The
model was divided into five blocks: foreign trade and
FDI; supply; demand; price and monetary; and

government. It contains 54 variables (11 exogenous
and 43 endogenous variables), 14 behavioural
equations and 29 identities. Currently, DSI has not
used this model for producing scenarios, but only for
forecasting policy impacts. The model may be
relevant for analysis of the CC-resilient policy,
when it works jointly with other models as discussed
above.

As being assigned with the role of drafting SEDS, DSI
also used economic models to support formulation of
SEDP and SEDS targets. These models should be
reviewed in details to see whether they can be adapted and
used for analysing impacts of adaptation to CC in
conjunction with selected sectoral models.

Computable General Equilibrium models
In order to draft five-year SEDP 1996-2000 and
SEDS 2001-2010, with the support of Nagoya
University, Japan, DSI built a CGE model for the
Vietnamese economy based on 1995 input-output (IO) table with five economic sectors (agriculture, light
industry, heavy industry, construction and service).
The model included six equation blocks of price,
labour market, capital market, production market,
general balance and national account. Although
based on models of open economies of Dervis et al.
(1982), this model replaced the constant elasticity of
substitution (CES) production function by the
production function Cobb-Douglas and added
variables. It consisted of 140 variables (most of them
endogenous) and some 140 parameters. DSI used
this model for projecting sectoral production value,
GDP, economic structural shift, labour demand for
SEDP and SEDS.

National Center for Socio-Economic
Information and Forecast

Short-term macro-economic model
The model was developed to predict short-term
economic prospects of Vietnam with the support of
the Korean Development Institute (KDI). Based on
Keynes's theory, the model included 85 equations (of
which 36 behavioural and 49 unanimous equations);
123 variables (of which 85 endogenous variables).
The model consisted of six equation blocks of
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national income, government budget, foreign trade
and balance of payments, labour market, monetary
sector, and domestic price.
Table 4: Structure of Short-Term Macro-Economic Model by NCIF

Block

Description

National income

11 unanimous and three equations solving for private consumption,
private fixed capital accumulation and inventory changes.

Government budget

10 unanimous and three equations solving for private consumption,
private fixed capital accumulation and inventory changes.

Foreign trade and balance
of payments

Exports are divided into exports of three main primary commodities (oil,
rice and coffee), exports of other goods and export of services. Imports
are divided into: consumer goods; fuel and raw materials; equipment and
spare parts; coffee service. Other divided accounts of the current account
include net income from abroad and technology transfer. Capital account
has three equations for FDI (implemented capital, registered capital and
net FDI based on the balance of payments).

Labour market

Three unanimous equations solving for total employment, unemployment
and labour productivity and four equations solving for the number of
jobs in the non-agricultural sector, labour force, population in working
age, and salary.

Monetary sector

One unanimous equation solving for total money supply, and two
equations for banks' lending interest rates and central bank lending rates.
Furthermore, this block allows users of the model to assess the impact of
the monetary policy.

Domestic price

Six equations determining GDP deflator, CPI, government consumption
deflator, fixed capital deflator, manufacturing industry deflator and
agricultural deflator.

Source: Authors’ consolidation.

One of the most important advantages of the model
is that it is easy to update the data set as it can be
obtained from the publications of the GSO and the
database of the IMF, World Bank and Asian
Development Bank. With the Keynesian-based
approach and a rather comprehensive macroeconomic structure, especially in the monetary,
financial sectors and balance of payments, this model
is considered one of the most appropriate model for
short-term forecast in Vietnam. As the model
horizon is short-term, and there might be an issue

with the consistency within the model, it is not very
useful for the CC analysis.

NiGEM
The NiGEM model is a global econometric model
used by most Organisation for Economic Cooperation and Development (OECD) countries. For
each country (including Vietnam) the model is
designed specifically to its characteristics. In general,
all single models for each country or region include
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the main blocks of domestic demand components
(often referred to as domestic demand); importexport (also known as external demand); supply
(including output, costs and prices); current accounts
and foreign net assets. With a total of 120 equations,
the model is disaggregated into seven groups:
aggregate supply of the economy; economic
components of the economy; wage relations and
inflation; consumption, assets and personal income;
government budgets; international trade; and
financial market.
Regarding the database, the NiGEM model
framework distinguishes the economy by institution,
whereby the data are divided into the following main
groups: production; household; corporate; the rest of
the world; government; and financial and monetary
institution. In terms of applicability, the NiGEM
model is designed for analysing macro-economic
policies and forecasting economic outlook. The
model provides short-term, medium-term and longterm projections. The long-term forecast range can
be up to 25 years. The use of NiGEM is closely
linked among the modelers in each countries; thus it
can be considered as each user is connected to the
global NiGEM econometric model. This just ensures
that the growth forecasts of the countries are
consistent with the growth of the world economy
and policy changes in the countries.
However, a major problem is to keep the model
working. NCIF researchers noticed that the dataupdating process is very time-consuming, requiring
significant human resources and not financed or
supported by any agency. To some extent this model
is useful for NCIF’s work, but the quality of the data
is a real concern, thus the reliability of the model
work and forecasts is a subject to criticism and
limitation. Moreover, data on finance or banking are
poor and with a short-time horizon, limiting the
empirical work of NCIF.

HERMIN_VN (VANMIEU)
The HERMIN model has been developed based on
the experience-exchange program between the Irish
Institute of Research ER ERSI and the NCIF since
2012. The model database is macro-economic annual
time-series data provided by the GSO for the period
1995-2011. Accordingly, the model is divided into
five separate equation blocks: Production;
Consumer; Salary, Price and Government. The
model is based on the Keynesian demand theory

with emphasis on the supply side, and demand is
specified by the CES function. It includes 106
variables (of which 31 exogenous and 75
endogenous variables), 75 equations (29 behavioural
equations and 46 identities).
In 2014, taking into account the changes in
Vietnam's statistical system, the HERMIN model
needed to be updated with the base year of 2010 and
the VSIC 2007. However, the published statistical
data were available only for the years2008 onward,
so the data for the earlier period 1995-2008 have to
be supplemented by the macro-economic data of the
NCIF Project “Building an information system for
analysing and forecasting socio-economic outlook”.
External data are sourced from WB, IMF, and
NiGEM data. Different versions of VANMIEU are
presented in Appendix 5.
The advantage of using the HERMIN model to
Vietnam is that the assumptions imposed to the
model are consistent with the conditions of Vietnam.
In addition, the model includes many simplified
equations that can overcome the data unavailability
in Vietnam. Due to the lack of the data, the design
of the monetary block and income block in the
model is relatively limited. However, in the original
model, there is no clear description of the currency
block. In fact, domestic exchange rate and interest
rate are considered as exogenous variables. Some
disadvantages of applying the model include (i)
difficulty in the appropriate adaptation of the model
to specific characteristics of Vietnam with data
limitation; (ii) the large number of exogenous
variables and the dependence of expert judgments;
and (iii) the calibration and finalization of the model
in the context of data and financial constraints.

Other models
NCIF also uses some other models, which are less
often used for certain research and forecast
purposes, such as:

›

›

CLEW: This model is designed to assess
abnormal impacts, external shocks;
however, it cannot provide expected
forecasts;
Time-series models such as Auto-Regressive
Integrated Moving Average (ARIMA) and
Vector autoregression (VAR); and
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›

Other
structural
macro-econometric
models, Vector error correction model
(VECM) and I-O model.

As such, NiGEM and VANMIEU models are more
often used by NCIF because of their consistency
with the purpose of forecasting, staff capacity, as well
as their comprehensiveness.

The I-O models were applied by GSO experts to
produce: (i) projections of the structure of the
economy, labour demand and capital demand by
2020 (using I-O 2000 and I-O 2007)9; (ii) to evaluate
impacts of price adjustment by 10 percent on growth
and inflation (using I-O table 2000 and I-O table
2007)10; and (iii) income and expenditure indicators.
I-O models are less advanced than CGE models, so
their use for CC analysis is not preferred.

General Statistics Office

Macro-economic models
Two macro-econometric models was built by GSO
staff within the framework of
the project
“Strengthen capacity and training on public finance
and economic statistic” supported by the National
Institute of Statistic and Economic Studies (INSEE).
These two models are rather simple (with one
commodity and three commodity). They were run to
forecast growth scenarios for the period 2006-2010
and to evaluate the impacts of the WTO accession
on the Vietnamese economy.
Both models are institutional models, underpinned
by a macro-economic accounting framework and
modelling economic behaviour. Models disaggregate
the economy into five institutions: enterprises,
households, government, financial institutions and
the rest of the world; and eight blocks: production,
price, enterprises account, households account,
government account, foreign trade, interest rate, and
others. Data employed were on an annual basis,
ranging from 1986 to 2007 (for one-commodity
model) and from 1995 to 2007 (for three-commodity
model). The models are not very relevant for analysis
of CC resilient policy because of their simplicity.

Input-output model
GSO uses an input-output model for economic
analysis and forecasting. The database of the I-O
model is an I-O table. By now, there are five I-O
tables of Vietnam, compiled from the GSO I-O
surveys or updated: 1989 I-O table (size 54x54
sectors), I-O table 1996 (size 97x97), I-O table 2000
(size 112x112), I-O table 2007 (size 138x138) and IO table 2012 (size 168x168).

9
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The Ministry of Finance (MOF) implements the
State management of finance (including state budget,
tax, fees and other revenues of the State budget,
national reserve, State financial funds, financial
investment, corporate finance and financial
services); customs; accounting; independent
auditing; insurance; prices; securities; conducting the
ownership rights to the State’s investment capital in
enterprises.
Within MOF, mandate of several bodies have some
connection to the CC policy. The Department of
State Budget is responsible for performing statistical
analysis and forecasting the state budget. Another
agency, the Department for Public Expenditure, is
required to carry out forecasting and analytical work,
statistics, and data review; analysis and evaluation of
public expenditure efficiency. With regards to CC,
the Department for Public Expenditure plays an
important in the planning process as decision on
how much to spend for adaptation to CC is
approved. The Department of Tax Policy is involved
in the formualating and proposing policies and legal
documents on taxes, charges, fees and other state
budget revenues, which then have impacts on the
state revenues. The General Department of Customs
conducts state statistics on customs with the
mandates of managing information on taxpayers,
building data systems of taxpayers’ information and
conduct the tax statistics and financial reports.
The National Institute for Finance (NIF) is an
institution under the MOF, which is in charge of
researching and developing financial strategies and
policies; analysing and forecasting economic and
10

Bui Trinh (2013).
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financial issues, organzing and managing scientific
and technological research activities in the finance
sector. NIF is the only insitution within MOF in
charge of macro-economic modelling.

banking information domestically and internationally
for the purposes of analyzing and forecasting
monetary movements with a view of building and
managing the national monetary policies. Another
important responsibility of the SBV is to review,
analyze the monetary and financial performance of
the economy and prepare forecast.

Currently, the NIF employs the following models for
their work:

Within the SBV, three major departments are
directly involved in analysis, modelling and
forecasting, including: (i) the Monetary Policy
Department, which is in charged of advising and
assisting the Governor in formulating national
monetary policy and utilizing monetary policy tools;
(ii) the Monetary Forecasting and Statistics
Department, which is responsible for advising and
assisting the Governor in conducting monetary
forecast and statistics; and (iii) the Financial
Stabilization Department, which is directly involved
in advising and assisting the Governor in conducting
the task of stabilizing monetary and financial sector
under the SBV jurisdiction.

›
›

›
›

Structural econometric model;
Short-term econometric model for
forecasting exports, imports, and inflation,
using time-series data;
System of national accounts model; and
VIPAG model.

With regards to CC, the first four models are not so
relevant and applicable.

The State Bank of Vietnam (SBV) is a ministerial
agency (known as the Central Bank of the Socialist
Republic of Vietnam). The SBV performs the state
management of monetary and banking activities and
foreign exchange; the issuance of money, acts as the
bank of credit institutions and provides monetary
services for the Government; and performs the state
management of public services under the jurisdiction
of the State Bank. The operations of the SBV aim at
stabilizing the value of Vietnamese currency,
ensuring safe and sound banking operations and the
system of credit institutions, ensuring safety and
efficiency of national payment system, and
contributing to socio-economic development.

For their own mandates, SBV uses the following
time-series models in their analyzing and forecasting
works:

›
›

›
›

The functions, duties, tasks, and organizational
structure of the SBV are specified in the Law on the
State Bank of Vietnam in 2010, which has a number
of functions related to data generation, processing
and provision. For instance, the SBV is required to
conduct statistics, collect economic, monetary, and

All sources that we used for this sub-section come from the
survey, in-depth interviews/discussions with the stakeholders.
All refered documents are listed in the References. A summary
table of the models, wich are relevant to assessing impacts of CC
adaptation policies is provided in Appendix 4.
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ARIMA;
VAR: a stochastic process model, used to
capture the linear interdependencies among
multiple time-series data;
VECM;
Dynamic
stochastic
general
equilibrium (DSGE) model: supported by
JICA to serve the projection and analysis to
inform the monetary policy management of
SBV. According to the experts of SBV,
DSGE is the most advanced model as it is
able to integrate monetary policy operating
rules and to simulate real economic
developments. Therefore, quantitative
analysis results provide more information
for SBV in a scientific and consistent

All sources that we used for this sub-section come from the
survey, in-depth interviews/discussions with the stakeholders.
All refered documents are listed in the References. A summary
table of the models, wich are relevant to assessing impacts of CC
adaptation policies is provided in Appendix 4.
12
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›

›

manner. On the other hand, internal and
external risks can also be identified from the
model, which are the basis for the SBV to
propose appropriate monetary policy
measures.
Financial programming: a technical
assistance in macro-economic analysis and
modeling support by IMF for macroeconomic
diagnostics,
developing
appropriate macro-economic forecasting
scenarios, and highly applicable in
monitoring market developments, early
detection of risks and policy development.
Forecasting and Policy Analysis System
(FPAS) is being supported by IMF for
dealing with inflation-forecast targeting.
FPAS are dynamic stochastic general
equilibrium models with four equations
constituting the core of the model: (i) an
aggregate demand curve that relates real
activity to expected and past real activity, the
real interest rate, and the real exchange rate;
(ii) two Phillips curves that relate
components of inflation to past and
expected inflation, the output gap, and the
exchange rate; (iii) an uncovered interest
parity condition for the exchange rate; and
(iv) a monetary policy rule, which is a
function of the output gap, changes in the
exchange rate, and deviations of expected
inflation from the authorities’ inflation
target. This model provides a tool for
analysing the monetary transmission
mechanism and the dynamics of shocks to
the economy.

Of all the models employed by SBV, DSGE can be
considered for adaptation in CC modelling in
conjunction with selected sectoral models as it can
explain economic phenomena, such as economic
growth and business cycles, and the effects
of economic policy.

13

Stipulated under Decree 36/2017/ND-CP on 4th April 2017.

The MONRE is governmental agencies, performing
the functions and tasks of state management in the
fields:13 land, water resources, mineral resources,
geology; environment; hydrometeorology, CC,
measuring and mapping; integrated management of
natural resources and environmental protection of
the sea and islands, remote sensing, and State
management of public services in the areas of the
Ministry's management scope.
MONRE comprises of the General Department of
Land Administration; the Department of Water
Resource Management; Vietnam Environment
Administration; the Department of Geology and
Minerals of Vietnam; Vietnam Administration of Sea
and Island; the Department of Meteorology,
Hydrology and Climate Change; the Department of
Survey and Mapping, Vietnam Remote Sensing
Center; the National Center for HydroMeteorological Forecasting and other departments
related to advisory and state management. Each of
these department is not only a state management
body of their own field, but also acts as statistical
office of MONRE to collect information, develop
databases, provide and share them to relevant
stakeholders.
The Institute of Strategy and Policy on Natural
Resources and Environment (ISPONRE) is a
research and policy-advising institution under
MONRE. It has key functions of conducting
researches and disseminating international practices
and experiences on natural resources management
and environmental protection, socio-economic
issues relating to strategies and policies in the areas
of MONRE’s mandate; developing strategies, master
plans, plans, legal documents, technical guidelines
criteria, and stipulating economic-technical
standards for natural resources and environment;
providing
environment-related
forecasting;
developing medium-term and long-term visions;
analyzing, assessing and proposing policies and tools
for natural-resource management and environmental
protection.
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Vietnam Institute of Meteorology, Hydrology and
Climate Change (IMHEN) is another research
institute under MONRE. IMHEN’s main
responsilities include scientific research for policy
formulation, laws, standards, technical regulations,
economic and technical norms on meteorology and
CC; research, conducting experiment and developing
technology for planning, automating hydrometeorological monitoring network and monitoring
CC and impacts on weather; acting as a focal point
of scientific research on hydrometeorology and CC;
taking charged and representative of Vietnam in
Acid Depression Monitoring Network in East Asia
(EANET); acting as a focal point in the International
Hydrographical Program (IHP-UNESCO); joining
the working groups of the Intergovernmental Panel
on Climate Change (IPCC); participating in
implementing the Global Framework for Climate
Services (GFCS); participating in national climate
assessment periodically; being in charged on
activities related to the Council for Science and
Technology Advisory of the UNFCCC; participating
in environmental and CC cooperation with various
internation organizations.
ISPONRE and IMHEN are the two leading
institutes of MONRE that actively participate in the
INDC, NDC of Vietnam as well as modelling,
analysing and forecasting in the environment sector.

Climate models
For developing the CC scenarios for Vietnam, the
following models has been used within MONRE and
its affiliates:

›

›

›

and oceanic GCMs (AGCM and OGCM)
are key components along with sea-ice and
land-surface components. GCMs and global
climate models are used for weather
forecasting, understanding the climate and
CC.
The regional climate model (RCM) is
designed to study regional climate.
Dynamical downscaling refers to the use of
RCM to dynamically extrapolate the effects
of large-scale climate processes from output
of GCMs to regional or local scales. The two
models of GCM and RCM are very relevant
to use in conjunction with CGE models to
measure impacts of CC.
The system of MIKE software developed by
the Danish Hydraulic Institute (DHI) is a
range of software to analyse, model and
simulate water environments, including
MIKE Flood, MIKE Hydro River, MIKE
Hydro Basin, MIKE 21,… According to a
discussion with researchers of MONRE and
IMHEN, the application of MIKE is fairly
popular in Vietnam due to its reasonable
cost and easy accessibility. MIKE 11
software supports simulations of flows,
water quality and sediment transport in river,
irrigation systems, channels and other water
bodies. For example, MIKE 11 Nedbor
Afstromnings Model (NAM) is a part of the
MIKE 11 module developed by DHI. The
NAM is deterministic, lumped and
conceptual rainfall-runoff model that
operates by continuously accounting for the
moisture content in three different and
mutually interrelated storages that represent
overland flow, interflow and base flow.

GCM, a typical climate model, employing a
mathematical model of the general
circulation of a planetary atmosphere or
oceans. It uses the Navier–Stokes equations
on a rotating sphere with thermodynamic
terms for various energy sources (radiation,
latent heat). These equations found a basis
for computer programs used to simulate the
Earth's atmosphere or oceans. Atmospheric

These afore-mentioned models have frequently used
in IMHEN and ISPONRE to develop and update
the detailed CC scenarios for Vietnam. The CC
scenarios version 2016 are based on the observed
hydro-meteorological data and sea-level data
updated to 2014, topographic data updated till

All sources that we used for this sub-section come from the
survey, in-depth interviews/discussions with the stakeholders.

All refered documents are listed in the References. A summary
table of the models, wich are relevant to assessing impacts of CC
adaptation policies is provided in Appendix 4.
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March 2016; the latest methodology of the 5th
Assessment Report of the IPCC; global and regional
climate models with high resolution; dynamical
downscaling methodology combined with a
statistical method for bias correction of model
outputs. Scenarios of some climate extreme features
are provided for planning purposes and could be
used as a basic orientation for ministries, sectors and
provinces to assess the potential impacts of CC,
develop and implement effective plans to respond to
CC and sea-level rise.

The Ministry of Agriculture and Rural Development
(MARD) performs state management functions in
the fields of agriculture, forestry, fisheries,
irrigation/water services and rural development
nationwide, including state management functions
with regard to delivery of public services. MARD is
involved directly in the planning process
(development of master plans and strategies, longterm, five-year and annual plans), as well as other key
programs and projects. Those departments of
MARD, which have duties related to CC issues, are
the Planning Department; the Science, Technology
and Environment Department; Vietnam Forest
Administration Office; the Directorate of Water
Resources; the Center for Informatics and Statistics.
Within MARD, research and policy advice are
provided by the Institute of Policy and Strategy for
Agriculture and Rural Development (IPSARD).
IPSARD has the mandates of consultation,
evaluation, comments on strategy, policy, planning,
plans, programs, schemes and projects, baseline
surveys in the agricultural sector and rural areas;
providing information on policy and strategy for
agriculture and rural development, market
information, trade promotion and international
economic
integration,
economic,
social,
environmental, CC information in agriculture and
rural development.

All sources that we used for this sub-section come from the
survey, in-depth interviews/discussions with the stakeholders.
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IPSARD is the only institution in MARD applying
CGE models to research and policy advice. Several
agencies run sectoral models or economic models at
the micro level (households, enterprises, etc.…).

CGE models
VIPAG model has been implemented to analyse and
evaluate impacts of the WTO commitments and
regional FTA commitments on agriculture and rural
development under the Beyond WTO Program in
2012. For capacity building, IPSARD researchers
have been trained to use VIPAG model in 2013.
However, the model has never been used for any
research of study by IPSARD researchers since then.
A static CGE model has been developed by Kompas
et al. within collaboration between the Australian
National University and IPSARD. In the model,
Vietnam was disaggregated into eight region, 28
sectors, with the base-year data of 2005. The model
was applied to analyse the impacts of Vietnam's rice
policy, including an export ban in 2008. However,
IPSARD researchers have not been accessed to the
model.
Numerous trainings have been organised for
IPSARD researchers to use the global model GTAP,
who also applied to some studies for agricultural
policy analysis.

Other models
A multi-market spatial-equilibrium model VASEM
was used by Minot and Goletti (1998) to examine the
effect of further liberalization on regional rice prices.
Household data are then used to calculate the welfare
impact of these price changes on different household
groups. But the model has never been transferred to
Vietnamese researchers.
Several models have been used by MARD experts to
estimate levels of GHG emissions such as
DNDC model, or ALU. These models are not
relevant for analysing CC policy.

All refered documents are listed in the References. A summary
table of the models, wich are relevant to assessing impacts of CC
adaptation policies is provided in Appendix 4.
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used as an input for CLUE model to analyse changes
in land use by seven types of land. Again, this
combination of models is considered as a good tool
for simulating impacts of CC.

Arndt et al. (2015) used a dynamic CGE model for a
study on “The Economic Costs of Climate Change:
A Multi-Sector Impact Assessment for Vietnam” to
assess the economic impacts of CC according to the
predicted scenarios. CC factors examined in the
study included sea level rise and cyclone. The CGE
model took inputs from water and sectoral models
such as river basin models, water resources models,
crop models, hydropower models, transport
infrastructure models. The model distinguished 30
manufacturing sectors (including electricity power
generation, transportation) and 10 agricultural subsectors; six types of labour by education level and
urban/rural areas; three types of agricultural capital;
and non-agricultural capital; eight geographic regions
in Vietnam.
Rutten et al. (2014) combined the dynamic global
CGE model MAGNET with the CLUE spatial
model via a soft link to assess the impact of CC
factors (rising temperatures, extreme weather
phenomena), as well as factors of economic growth
(increasing agricultural productivity, technological
progress and increasing urbanization) on economic
growth and land use in Vietnam in a study on “LandUse Dynamics, Climate Change and Food Security
in Vietnam: A Global to Local Modelling
Approach”. MAGNET is a global equilibrium model
designed in the form of modules. In this study,
MAGNET is based on the GTAP version 8 data set
with the base year 2007, which is grouped into 15
countries/regions and 23 sectors (consisting of 21
detailed sub-sectors for agriculture and two others of
‘other manufacturing’ and ‘services’). CLUE is also
based on spatial analysis tools Geographic
Information System (GIS). MAGNET's outputs
include changes in macro-economic indicators,
industry outputs, employment, consumption, price
and trade growth, and the demand for agricultural
land. The change in demand for agricultural land is

As these teams have not had Vietnamese researchers,
mastering the models requires capacity building for
Vietnamese researchers.
The Soil and Water Assessment Tool (SWAT) model
is recognized as one of the top hydrological models
applied for addressing hydrologic and environmental
issues. The SWAT is a well-known reliable ecohydrological model that has been used for multidisciplinary studies in different climatic and
physiographic conditions. The model is now among
the most widely used models used for environmental
studies as it covers a wide range of processes related
to hydrological balance, water quality and erosion
elements.
In the southern region of Vietnam, Khoi and
Suetsugi (2014) evaluated the impacts and
uncertainties of CC on water resources in the Be
River watershed. They used a multi-model ensemble
approach by incorporating the projections from four
different GCMs into SWAT. The results show that
the annual stream flow is projected to decrease
between 4 percent and 6 percent under future
climate projections.
In another study for upper Cau River basin in the
north, Tran et al. (2017) use GIS data base and the
SWAT model to assess and simulate impacts of CC
on erosion and water flow in the basin. The
simulation results showed that the total annual
runoff and soil loss tends to increase by 6.2 percent
during the period of 2020-2039 and by 25.5 percent
during the period 2080-2100.
The only drought assessment using the standardized
runoff index and the SWAT model was conducted
by Vu et al. (2013) in the Dakbla river basin in
Vietnam. The findings indicate extreme drought
events in this basin normally occurred after a year of
strong El Nino events.
As such, the SWAT models are very relevant for
studying impacts of CC on supply of hydro-electric
power.
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Through the surveys and interviews with different
stakeholders, it has been ascertained that ministries
and agencies have some modelling capacity, but also
suffer some weaknesses, as summarized below:

›

›

›

›

Modelling capacity is not the same across
the ministries and agencies under
consideration, with MPI leading in
economic models, and MONRE leading in
climate models.
The staff that directly works on modelling or
is involved in processing data and
forecasting is few and scattered across
ministries and research institutions. They are
often overloaded, spending most of their
time on many other office duties. They really
do not have sufficient time focusing on
building their modelling capacity, and
updating model database.
The staff, even those that are assigned to the
modelling work often have not received
intensive and sufficient training on
modelling tools and techniques. Various
trainings for beginners have been held,
focusing more on theory. Continuous
training for advancing skills to master
models and tools is often neglected. The
techniques for using them in forecasting and
skills on data compilation are primarily
obtained by self-learning or being handled
from senior experts. After the training, the
trainees rarely apply obtained skills to their
work, leading to dilapidation of the skills.
Some advanced techniques of modelling
works (CGE, IAM) have not been owned by

›

›

Vietnamese experts. Their capacity on
handling with such models has been much
improved
through
working
with
international experts/modelers. However,
with limited financial support and access to
resources, the maintenance and continuous
application of these models seems not to be
an easy task. From own experience of the
author of this study, the modelling skills of
an expert should be advanced up to the level
of setting up model experiments from a
policy question, running the model to
simulate the policy, interpreting results;
updating the model database; modifying the
theoretical structure of the model; and last
but not least, regular working with the
model.
Recent efforts on enhancing the capacity for
working with economic models and
forecasting, especially application of
modelling to policy advice and modellingbased research have been inadequate,
sometimes just focusing on having a new
division/unit to do such kind of work, rather
than directly consolidating and improving
the existing capacity.
Capacity building seems to focus on the use
of quantitative analysis tools to exploit the
existing socio-economic data. Meanwhile,
the combination of analysing and
forecasting results with thoroughly
understanding the situation and expert
judgment has not been systematically
implemented. It may lead to a waste of
human resource, an ambiguous and weak
linkage to the policy-making/planning
process.
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Table 5: Staff Capacity of Key Stakeholders in Modelling
Organization
MPI

MOF
SBV

MONRE
MARD

Unit in charged

Estimated staff

Department of National Economic Issues
CIEM
NCIF
DSI
General Statistics Office
Departments of MOF
National Institute for Finance
Monetary Policy Department
Monetary Forecasting and Statistics Dept
Financial Stabilization Department
ISPONRE
IMHEN
IPSARD

4
10
8
8
10
6
6
3
5
5
8
10
10

Source: Consolidation from the survey.

Through the survey and discussions with various
stakeholders, it is obvious that there exists a database
for macro-economic modelling as well as modelling
capacity. However, data accessibility and data quality
is often dependent on the so called “connection”
between users and sources. Data inaccurate and data
inconsistency impose great challenges to modelers,
who spend months to clean and compile data for
their models from various sources. Data
disaggregation by the criteria required for addressing
policy questions is another challenge.
GSO is the most comprehensive source of various
types of data in Vietnam, According the Law on
Statistics16, the national statistics information system
covers different levels: national, ministries/agencies,
province, and district. Accordingly, the system of
national statistic indicators has been issued under
Decree No 97/2016/ND-CP covering all social,
economic, and environment indicators.
Most official data for macro-economic models are
sourced from GSO. Periodically (monthly, quarterly
and annually), GSO compiles, updates and publishes
the database and statistical publications. Online data
and publications are accessible. The statistical data
are disseminated via the National Indicator System
and the socio-economic information is provided to
16

Law on Statistics No 89/2015/QH13.

organizations and individuals, both in Vietnam and
overseas. However, data access for research
institutions is regulated by law. A list of data in the
System of National Accounts is provided in
Appendix 5.
With regards to environment and CC data, the list of
the national statistic indicators on natural resources
and environment is specified under Circular No
73/2017/TT-BTNMT
of
the
MONRE.
Responsibility of related agencies in MONRE for
collection of relevant data is identified and presented
in Appendix 3. In a discussion with officials of
MONRE, ISPONRE and IMHEN, the required
data of (i) the water resources and land use data; (ii)
economic value of specific land uses, and impact
channels for extreme weather events like droughts,
flooding; and (iii) past weather and climate data,
projections are collected and updated by various
agencies of MONRE and available upon request.
Below is a summary of the availability and
accessibility to data sets related to socio-economic
performance and CC:

›

The value addition per sector and region:
available, but regional data usually not
available or not accurate. Some sectors are
too aggregated, for instance Agriculture,
forestry and fisheries are aggregated into a
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›

›

single sector; manufacturing is not
disaggregated into power generation;
construction of infrastructure is not a standalone sector.
Existing projections of CC on the sea level,
land area, temperature, rain fall: regularly
produced by MONRE, can be accessible
upon request.
Social Accounting Matrix: compiled by
CIEM from GSO I-O tables and other data
sources. five SAM have been compiled from
the I-O tables and macro-economic data:
SAM 2000 and 2003 (using I-O table 2000),

›

›
›
›

›

SAM 2007 and 2011 (using I-O table 2007)
and SAM 2012 (using I-O table 2012).
Relevant data on social vulnerability:
scattered and many types of data are not
collected on a regular basis.
Water resources and land use data: available,
but not very detailed.
Economic value of specific land uses: not
available by disaggregated sectors.
Impact channels for extreme weather events
like droughts, flooding: not regular
collected.
Past weather and climate data, projections:
MONRE has been doing very good job.
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At certain ministries and research institutes, models
have been transferred to Vietnamese experts (e.g. the
macro-econometric models, CGE models for
CIEM; NiGEM and VANMIEU for NCIF; GTAP
and VIPAG for IPSARD; AGCM, OGCM, RCM,
NAM for MONRE).Modelling skills have been
improved gradually. Selected modelling-based
researches have been excellent back-ups for policy
making. Data for models have been paid a higher
attention and some data are collected on a regular
basis.

model transfer and application of those models have
not been continuous after the project/study had
been closed. Most of the researchers who took over
the models and have capacity to use them have been
promoted to a managerial position, left the job, or
retired. The transfer of the skills and knowledge
from senior researchers to junior one represents a
challenge after the former is retired. Researchers are
often overloaded, not having sufficient time to
focuse on improving modelling capacity, updating
data. Thus, it is hard to find experts capable enough
to keep the model running, not yet to mention about
updating and modifying the model for a specific
purpose. Another challenge is a poor cooperation
among government agencies and bodies with respect
to modelling work. While the capacity building
activities may involve many agencies, but the
modelling and policymaking efforts are by own
efforts of each agency. This leads to the following
outcomes:

›
Among Vietnamese stakeholders, up to now, there
has not yet been a readily available model for
assessing the impacts of CC and CC-resilient policy
on its socio-economic development. However, the
preliminary findings from the survey indicate that
there are some good models, which may be adapted,
updated and used for capacity building to achieve
this objective.
According to specific regulatory documents, GSO
acts as national statistics office to share and provide
database for various users. However, with regards to
data, through discussion and interview with various
stakeholders, the following gaps and challenges have
been emphasized, including: (i) The completeness
(both historical and projection data); (ii) the
transparency and accessibility to data; (iii) the
accuracy and consistency of data; and (iv) the
revision of data, especially when GSO changes
methodology of collection and calculations.
Modelling capacity has been facing several problems.
As can be seen form the earlier analysis, some
agencies have cooperated with international experts
in developing models for Vietnam; however the

Each ministry or even each unit under a
ministry often keeps their data for its own
use, not sharing with others. It is very
difficult for model users to obtain necessary
data to work with their models.

The operation and activities of those organizations
involved in economic modelling, analysing and
forecasting are still dispersed. Those institutions or
departments, which are capable of applying various
models for research and policy back-up, run their
models, not sharing their models and model-based
research with others. This leads to a situation where
many agencies spend time and efforts to build very
similar, but slightly different models. That results in
a huge waste, and poor quality of the modelling
work.The lack of coherence in implementing
economic modelling work among state agencies,
especially ministries and policy makers, results in not
fully taking advantage of information, capacity and
quality. Good modelling-based studies are few, and
policy makers sometimes fell neglectful to use them.
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rather the capacity of interpreting the model results,
in particular regarding sequencing analysis of the
effects of an economic policy.
From above analysis, it can be seen that, to some
extent, all ministries involved in socio-economic
planning have their own human resource for
collecting data, developing various models and
applying them in their work. As a fully-fledged
research institute, CIEM is among the top research
institutes that have the staff being well-trained
economists and graduated abroad. Thanks to its
position as a leading think-tank, CIEM has rich
experience in conducting policy research and
analysis, some of which are modelling-based; and
also has many other tasks and functions to perform.
NCIF has a team of some 10 researchers (at the two
Department of Macro-economic Forecasting and
Department for Sectoral Forecast and Enterprise)
working on macro-economic modelling and
forecasting. They have relevant qualification and are
capable of using various types of models. The
discussion with NCIF researchers revealed that the
issue was not the lack of modelling capacity, but

For MONRE, through the survey and interviews, it
can be seen that the capacity of the CGE modelling
of the Ministry is relatively limited. Officials and
researchers at the Department of Climate Change
and IMHEN have not been trained in CGE models.
The ISPONRE has a number of researchers who are
trained in CGE models. They are able to run models,
to update database, and to build/modify theoretical
features of static models.
An advantage is that the staff/experts of MONRE
have good capacity in sectoral and climate models,
such as hydrological models (MIKE system, NAM,
GCM, RCM,…) for assessing river basin, water
resources, seasonal events and distribution). Other
ministries also possess and have access to their own
models (e.g. CGE for MARD). This situation allows
to establish an inter-ministerial modelling group of
experts working on an integrated modelling
framework that connects climate models with
sectoral and CGE models via hard links or soft links.
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From the discussion and analysis in this study, the
team would like to make the following
recommendations:

›

›

›

An effective and efficient modelling network or
team among the stakeholders working on CC
resilient policies should be established and work
on a regular basis. The members of the network
share data, models, helping each other in
building modelling capacity. The network
members are researchers from CIEM, NCIF,
IMHEN, ISPONRE, IPSARD, NIF, Institute
of Energy, GSO, and other relevant bodies.
Within this network/team, the members will
start to develop an IAM framework for assessing
CC impacts and CC resilient policy. First, the
members should be grouped into three subteam: climate modelling sub-team; sectoral subteam primarily focusing on agriculture and
energy, and later on covering infrastructure as
well; and CGE modelling sub-team. Each subteam would need training and support from
senior experts (international and local) to build
or advance their capacity in using,
modifying/adapting the existing models,
updating model database, running the models
for assessing CC impacts, and linking climate
models with sectoral models, and in its turn –
sectoral models to CGE models. This should be
implemented through training and follow-up
coaching to apply to real policy issues, and to
prepare reports that are easily understood by
policy makers. After mastering all the existing
models and successfully integrating them in a
logical framework, the next step (in the medium
term) is to choose the best model in each field
and develop them for Vietnam.
Another type of training should be held for
officials at state management agencies and
advisory level and decision makers to have
understanding on the tools used in CC impact
assessment and its impacts on socio-economic

›

›

›

›

activities so as they are confident in turning
recommendations of modelling-based studies to
CC-resilience policy.
If the resources are limited, the first priority on
capacity building should be given to those
pioneer institutions that are mandated to advice
on CC resilient policy and work in the three
groups of the models described above. These
institutions are CIEM, IMHEN, IPSARD,
NCIF, Institute of Energy.
The support should be sustained long enough or
sufficiently intensive to build capacity up to the
level that the trainees master the models for
policy-informed research. At the same time,
institutions have to commit on giving the trained
staff sufficient time to work on models that they
learnt.
In response to the challenge of data quality and
availability, it should identify priority areas
where data should be collected on a regular
manner in the near future, especially those for
the modelling work. To this aspect, a common
data pool between stakeholders should be
organised, where each member will have an easy
access to it.
There has been an increasing demand for the
establishment of a task force for providing
guidance, direction and overall coordination as
well as management for assessing the impacts of
CCs on economy. One possible suggestion is the
placement of this task force in MPI, where its
functions and tasks are very appropriate for the
impact assessment as well as data accessibility.
The task force can comprise of various related
ministries, agencies (MOT, MARD, MONRE,
MOST, MOIT,…) or even international experts.
The other possible approach for the task force is
a multi-level coordination mechanism which
includes a higher-level steering group and
technical-level task force across ministries.
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Introduction
The Central Institute for Economic Management is implementing the Global Programme Policy Advice for
Climate Resilient Economic Development sponsored by GIZ and the Ministry of Environment, Nature
Conservation and Nuclear Safety (BMU). For the first phase of the Project, it is essential to carry out a baseline
study in order to (i) have better understanding of detailed overview on existing methods and instruments used
for analyses and planning; (ii) existing competencies/capacity to do these analyses, data availability and
requirements and (iii) identify gaps and needs for capacity development and other support measures. In this
context, CIEM would be very much appreciate your cooperation on providing the relevant information
through the following questionnaire.

1. General information
1.1.
1.2.
1.3.
1.4.
1.5.
1.6.
1.7.
1.8.
1.9.

Please provide the name/description of models used for analysis and forecasting at your
institution/organization
Who develop the model (or who sponsor/assist in getting the model)? Which
division/department is responsible for conducting the modelling?
Which type of model are used? (econometric, structured,…. or any other type, please specify)
What is the main purpose of the model? (for policy analysis, forecasting or scenario analysis,…)
What is the time frame of the model?
Which frequency is used under the model?
How often do you update the model?
Is the model served as inputs for policy formulation or regular report? Or is this model used to
support for policy decisions?
Do you have any support (from national or international institutes/ organizations) to develop
model?

2. Variables and Data
2.1.
2.2.
2.3.
2.4.
2.5.
2.6.
2.7.

Please list the main variables used in the model (may be specific for each type of model)
Where is the source of data? Please specify both national source and international source (if
yes)
What is the frequency of data used in the model? (monthly, quarterly, yearly). Please specify
availability for monthly and quarterly data.
Since when are most of data available? (history).
Which software used for modelling? (Excel, EViews, Stata, MATLAB….)
Is it difficult to access data/information from state organizations? Does it require special
documentation, permits, what are administrative obstacles?
Please identify strengths and weakness of your institution/organization in obtaining data
required for the modelling?

3. Sustainable development/Climate resilient
3.1.
3.2.
3.3.

Do you incorporate sustainability issues/climate resilient in the model?
If yes, how could you integrate the impacts of climate change on economic functions/variables
in the model?
Is the data on environment and climate change available and easy to access?
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4. Staff capacity
4.1.
4.2.
4.3.
4.4.
4.5.

How many people are involving in the modelling of your institution/ organization? How many
people in your division/department?
What is the qualification of staff involved in modelling? (please provide the education
background, years of experience and whether junior or senior in modelling)
Are those people familiar to softwares? Or writing codes/programming?
How often do they participate in relevant training/workshop?
Is it difficult to employ or attract staffs for modelling?

5. Future application and maintenance of the model
5.1.
5.2.
5.3.
5.4.
5.5.

How do you maintain and hand-on existing models for newcomers?
Do you plan to develop/expand analytical framework/models in the near future? If yes, what type
of model and for what purposes?
Is the development/expansion of model required by the state agencies?
How do you assess the capacity of your staff in development/expansion of the model?
Do you need any technical support for the development/expansion of the model? Please specify:
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Name

Organization

Position

Ministry of Planning and Investment
Dr. Dang Thi Thu Hoai
Dr. Nguyen Manh Hai
Dang Huyen Linh
Nguyen Thi My Hanh
Dr. Tran Toan Thang
Le Tat Phuong
Pham Tien Nam

Central Institute for Economic Management
Central Institute for Economic Management
Development Strategy Institution
Development Strategy Institution
National Center for Socio-Economic Information and
Forecasting
National Center for Socio-Economic Information and
Forecasting
General Statistic Office

Director
Director
Director
Researcher
Director
Deputy Director
Deputy Director

Ministry of Finance
Duong Hoang Linh
Nguyen Thi Le Thu
State Bank of Vietnam
Dr. Nguyen Tu Anh

National Institute for Finance
National Institute for Finance

Researcher
Senior Researcher

Monetary Policy Department

Tran Thi Thu Hoa
Dr. Bui Duy Hung

Banking Strategy Institute
Banking Academy

Deputy Director
in-charge
Official
Lecturer

Ministry of Natural Resource and Environment
Dr. Dang Quang Thinh
Dr. Nguyen Thi Lieu
Nguyen Van Dai
Nguyen Thi Thuy Duong

Vietnam Institute of Meteorology, Hydrology and Climate
Change
Vietnam Institute of Meteorology, Hydrology and Climate
Change
Vietnam Institute of Meteorology, Hydrology and Climate
Change
Institute of Strategy and Policy on Natural Resources and
Environment

Director
Head of Division
Head of Division
Researcher

Ministry of Agriculture and Rural Development
Dr. Truong Thu Trang

Institute for Policy and Strategy for Agriculture and Rural
Development

Director

DATA AVAILABILITY AND ECONOMIC MODELLING CAPACITIES. A Baseline Study in Vietnam
IKI Global Programme on Policy Advice for Climate Resilient Economic Development

Macro-Economic Models
Model and year
of
development

Implementing
institution

Model coverage

Initial database

Latest database
update

Application

1. VQEM in
2001

Department
for National
Economic
Issues, MPI

3 equation blocks: real economy, finance monetary and foreign trade; 21 identities and 14
behavioural equations; 35 endogenous variables
and 11 exogenous variables.

Quarterly data 1990-2000

No further
update

No application.

2. VQEM2003

Department
for National
Economic
Issues, MPI

VQEM with an added block of international
payment balance. 28 accounting equations and
19 behavioural equations.

1990-2002

- Forecasting scenarios of Vietnam's economic
prospects for the period 2003-2005.
- Simulating and forecasting impacts of a
demand stimulation policy on short-term
growth.

3. Macroeconomic
model, 1st
version in 1999

CIEM

5 equation blocks: (i) production; (ii) GDP on
expenditure side; (iii) Income distribution; (iv)
Price; and (v) state budget. 42 endogenous
variables, 35 exogenous variables, 27 behavioural
equations and 15 identities.

1990-2008

Analysing economic policies and short-term
forecast (from one to three years) of major
macro-economic indicators.

4. Macroeconomic
model, 2nd
version in 2008

CIEM

Upgraded the theoretical structure of 1st version,
incorporated an error correction model. 60
endogenous variables, 39 exogenous variables,
32 behavioural equations and 28 identities.

1990-2008

Analysing economic policies and short-term
forecast (from one to three years) of major
macro-economic indicators.

5. Macroeconomic
model, 3rd
version in 2009

CIEM

48 endogenous variables, 50 exogenous
variables, 27 behavioural equations and 21
identities.

Quarterly data 1999-2008

Continuously
updated

Forecasting macro-economic indicators in
various quarterly reports.

6. Macroeconometric
model

DSI

Underpinned by the System of National
Accounts, demand-based approach. 68 variables
(16 exogenous, 52 endogenous); 52 equations
(15 behavioural, 37 identities).

Time-series data up to 1997

No further
update

- Short-term forecast on GDP growth rate,
demand-side components, CPI and macro
aggregates of the Vietnamese economy in 1998
and 2002.

Annual data 1990-1998
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Model and year
of
development

Implementing
institution

Model coverage

Initial database

Latest database
update

Application

- Support formulation of SEDP and SEDS
targets.
7. Extended
macroeconometric
model

DSI

Demand-based approach, some neo-classical
aspects. 5 equation blocks: foreign trade and
FDI; supply; demand; price and monetary; and
government 54 variables (11 exogenous, 43
endogenous), 14 behavioural equations and 29
identities.

- Impacts of the open-door policy on economic
growth.
- Support formulation of SEDP and SEDS
targets.

8. Short-term
macroeconomic
model

NCIF

Keynesian-based approach and a comprehensive
macro-economic structure, especially in the
monetary, financial sectors and balance of
payments. 85 equations (of which 36 behavioural
and 49 unanimous), 123 variables (of which 85
endogenous). 6 equation blocks of national
income, government budget, foreign trade and
balance of payments, labour market, monetary
sector, and domestic price.

Predicting short-term economic prospects of
Vietnam.

9. NiGEM
model

NCIF

Global econometric model. Each country is
designed specifically to its characteristics. All
single models for each country or region include
the main blocks of domestic demand, importexport, supply, current accounts and foreign net
assets. 120 equations.

Database distinguishes the
economy by the following
main groups: production;
household; corporate; the
rest of the world;
government; and financial
and monetary institution.

10.
HERMIN_VN
(VANMIEU)
in 2012

NCIF

5 equation blocks: production, consumer, salary,
price, and government. Keynesian demand theory
with emphasis on the supply side, and demand is
specified by the CES function. 106 variables (31
exogenous and 75 endogenous), 75 equations (29
behavioural and 46 identities).

Annual time-series data 19952011

Updated to
2014 data

Impact of various policies and GHG
emmission.

11. Macroeconometric 1-

GSO

Simple institutional models, underpinned by a
macro-economic accounting framework and
modelling economic behaviour. 5 institutions:

Annual data 1986-2007

No further
update.

- Forecasting growth scenarios for the period
2006-2010.

Analysing macro-economic policies and
forecasting short-term, medium-term and longterm economic outlook. The long-term forecast
can be up to 25 years.
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Model and year
of
development
commodity
models

Implementing
institution

Model coverage

Initial database

Latest database
update

Application

12. Macroeconometric 3commodity
models

GSO

The same as the 1-commodity model.

Annual data 1995-2007

13. Inputoutput model

GSO

Underpinned by Leontief framework.

5 I-O tables of Vietnam:
1989 (size 54x54 sectors),
1996 (size 97x97), 2000 (size
112x112), 2007 (size
138x138), and 2012 (size
168x168).

Model and year
of
development

Implementing
institution

Model coverage

Initial database

Latest database
update

Application

1. Dynamic
CGE model of
Vietnam in
2002

CIEM

Dynamic CGE model of Vietnam.

2000

Not updated

Simulating different scenarios of trade policies,
evaluating the socio-economic impacts of
various international economic agreements.

2. VIPAG
model in 2007

CIEM, NIF,
IPSARD

Recursive dynamic CGE model of Vietnam.
Theoretical structure is similar to the MONASH
model. 113 sectors, 8 factors and 6 types of
labour by urban and rural regions. The dynamic

2005

2015

- Projecting the demand to 2020 for rural labour
due to restructuring of the agricultural sector in
Vietnam.

- Evaluating the impacts of the WTO accession
on the Vietnamese economy.

enterprises, households, government, financial
institutions and the rest of the world; 8 equation
blocks: production, price, enterprises account,
households account, government account,
foreign trade, interest rate, and others.
No further
update.

The same as the 1-commodity model.

- Analysing and forecasting growth, economic
structure, labour demand, demand for
investment.
- Impacts of price adjustment on growth and
inflation.
- Analysis and forecasting income and
expenditure indicators.

CGE Models
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Model and year
of
development

Implementing
institution

Model coverage

Initial database

Latest database
update

features include the inter-temporal links between
flow and stock variables for physical capital
accumulation, for debt and savings, and a wageemployment adjustment mechanism.
3. Recursive
dynamic GE
model of
Vietnam in
2010

CIEM,
Department
of
Economics at
the University
of
Copenhagen

Application

- Impacts of value-added tax reforms on the
Vietnamese economy.
- Impacts of the WTO commitments and
regional FTA commitments on agriculture and
rural development.

Each sector is disaggregated across two regions:
Mekong Delta and the Rest of Vietnam. A more
detailed structure of the fisheries sector and its
processing industry are also introduced.

2005

No further
update

Measuring possible economy-wide effects
associated with the trends and long-term
strategies for aquaculture and marine capture
fishing.

4. WSAMLIB
model

Dynamic CGE model of Vietnam. 112
sectors/products, 14 endowment factors, 16
household types, and 3 types of enterprises.

SAM 2000

No further
update

Validating the five-year SEDP 2006-2010.

5. IFPRI-styled
standard CGE
model

63 sectors, of which several sectors are strongly
related to low-carbon growth such as forestry,
transportation and electricity, mining, oil and
gas.

2007 SAM

No further
update

Within an integrated modelling framework to
assess the economy-wide impacts of low-carbon
scenarios on GDP, employment, income
distribution, and other macro-economic
indicators.

No further
update

Comprehensive analysis of CC impacts for
Vietnam, using a bottom-up structural
approach.

Regular update
by GTAP
network to

Measuring ex ante impacts of international
economic integration.

6. DCGE
model of
Vietnam

CIEM,
Department
of
Economics at
the University
of
Copenhagen,
and UNUWIDER in
2012

Structural neoclassical CGE model. 8
regions, 30 sectors, 37 factors of production.

7. GTAP
model

CIEM,
IPSARD

Global CGE model. Bilateral trade flows
between countries. Country-specific policies are
often not present in the model.

2004
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Model and year
of
development

Implementing
institution

Model coverage

Initial database

Latest database
update

Application

2007, 2011,
2014
8. CGE model
of Vietnam

DSI

Model of open economy, 5 sectors, CobbDouglas production function; 6 equation blocks
of price, labour market, capital market,
production market, general balance and national
account. 140 variables, and some 140
parameters.

1995

9. DSGE
model

SBV

10. Static CGE
model of
Vietnam

IPSARD

8 region, 28 sectors.

2005

Model and year
of development

Implementing
insitution

Model coverage

Initial database

1. GCM

MONRE

2. RCM

3. The system
of MIKE
software

No further
update

Projecting sectoral production value, GDP,
economic structural shift, labour demand for
SEDP and SEDS.

Projection and analysis to inform the monetary
policy management of SBV.
Analysing the impacts of Vietnam's rice policy,
including an export ban in 2008.

Climate Models
Latest database
update

Application

Typical climate model, employing a
mathematical model of the general circulation
of a planetary atmosphere or oceans.

Updated
regularly

Weather forecasting, understanding the climate
and CC.

MONRE

Dynamical downscaling refers to the use of
RCM to dynamically extrapolate the effects of
large-scale climate processes from output of
GCMs to regional or local scales.

Updated
regularly

Studying regional climate.

MONRE

A range of software to analyse, model and
simulate water environments, including MIKE
Flood, MIKE Hydro River, MIKE Hydro
Basin, MIKE 21,…

Simulating flows, water quality and sediment
transport in river, irrigation systems, channels
and other water bodies.
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Year

2013

2014

2015

2016

Version

Vanmieu1.0 (2013):
Trial version

Vanmieu2.0 (2014):
Forecast version

Target

Modelling Vietnam
economy17

Forecast of Vietnam
socio-economic
growth scenario
2016-202018

Vanmieu3.0 (2016):
Environmental
version
Simulating energy
use in the economy
and impact on GHG
emissions.20

Some
main
model
parameter
s

Including 106
variables: 31
exogenous, 75
endogenous
Including 75
equations: 29
behavioural
equations; 46
defining equations
5 blocks: Supply,
Demand, Income
and price and
government
The data series
consists of 12
observations from
2000-2011 at 1994
base prices

Including 142
variables: 42
exogenous variables,
100 endogenous
variables
Including 100
equations: 68
defining equations,
32 behavioural
equations.
4 blocks: Supply,
Demand, Income
and price
The data series
includes 18
observations from
1995-2012 at the
2010 base price

Results

Evaluated the
impact of
outstanding policies
in the period of
2006-2010

Vietnam economic
forecast 2015,
estimated to
implement some
socio-economic
targets in 2011-2015
and economic
growth forecast

Vanmieu2.1 (2015):
Policy analysis
version
Assessing the impact
of a number of
supply and demand
policies in the period
of 2011-2015 and
recommendations
for developing
macro management
policies for the
period 2016-202019
Including 155
variables: 51
exogenous variables,
104 endogenous
variables
Includes 104
equations: 68
defining equations
and 34 behavioural
equations
4 blocks: Supply,
Demand, Income
and price
The data series
includes 18
observations from
1995-2012, 2010
base price
02 systems of CES
function equations
Vietnam economic
forecast 2016-2020,
building growth
scenarios,
contributing to the
development of
Vietnam's socioeconomic plan 2016202022.

Including 165
variables: 54
exogenous variables
and 111 endogenous
variables
Including 111
equations: 41
behavioural
equations and 70
defining equations
5 blocks: Supply,
Demand, Income,
price and energy
The data series
includes 20
observations from
1995-2014, 2010
base prices
02 systems of CES
function equations
Updating Vietnam
economic forecast
2016-2020
Modelling Vietnam
energy sector and
reducing GHG
emissions.

Modelling the Vietnamese Economy, The Vietnamese Economy in Perspective: An Empirical Analysis, Pho Thi Kim Chi , John
FitzGerald, https://www.esri.ie/publications/modelling-the-vietnamese-economy/
17

Ministry-level scientific topic "Building a HERMIN model for medium-term forecast in Vietnam", in 2014, Deputy Director of the
Market, Vice Marketing Director, NCIF, MPI.
18

Ministerial-level scientific project "Assessing the impact of a number of supply and demand policies through medium and long-term
analysis and forecasting models", in 2015, Deputy Chief Executive Officer Thi Kim Chi, Analysis and Forecast Department, NCIF , MPI.
19

Proceedings of the International Scientific Conference "Vietnam's economy in the medium term: Prospects and some effects of
environmental factors", 2016, "A model of Vietnamese energy sector and greenhouse gas emissions", John FitzGerald, Pho Chi, DAF team,
NCIF, MPI.
20

22

“Vietnam economic prospects 2016”, NCIF, MPI.
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Year

2013

2014
scenarios 2016202021

2015

2016

Assessing the impact
of some financial
and monetary
policies in Vietnam
and making policy
proposal for the
period 2016-2020

Source: NCIF.

21

"Vietnam economic prospects in the medium term, forecast 2016-2020", and "Vietnam economic prospects 2015", NCIF, MPI.
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No.

Indicator

Frequency

1

Gross domestic products
- At current price
- At constant price

Quarterly, annually

2

Gross domestic per capita

Annually

3

Gross capital formation

Quarterly, annually

4

Final consumption

Quarterly, annually

5

Exports of goods and services

Quarterly, annually

6

Imports of goods and services

Quarterly, annually

7

Gross national incomes

Annually

8

GDP by economic sector
- At current price
- At constant price

Quarterly, annually

9

GDP by ownership

Quarterly, annually

10

GDP by economic activity

Quarterly, annually

11

GDP index

12

State budget revenue

Quarterly, annually

13

State budget expenditure

Quarterly, annually
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No.

Code
01

1
2

0101
0102

3

0103

4

0104

5

0105

6

0106

7

0107

8

0108

9
10
11

0109
0110
02
0201

12

0202

13
14

0203
0204

15

0205

16

0206
03

17

0301

18

0302

19

0303

20

0304

21

0305

22

0306

23

0307

24

0308

25

0309

26

0310

Group/Indicators

Organization in charge

LAND
Land areas and land structure
Votality of land areas
Results of cadastral mapping and construction of
cadastral database
Results of registration and issuance of certificates
of land use rights, ownership of houses and other
assets attached to land
Results of implementation of land use planning and
plans
Results of land price list
Results of land acquisition; compensation, support
and resettlement when land is collected by the state
Results of auctioning land use rights when the state
allocates land with collection of land use fees and
land lease
Areas of deteriorated land
Areas of polluted land
WATER
Survey land areas, underground water land
Water level, temperature, physical characteristics
and chemical composition of underground water
Total surface water volume of main river basins
Level of changing groundwater level
The level of change in total surface water in major
river
The total volume of water exploitation and use, the
discharge of wastewater licensed in the main river
basins

General Department of Land Administration
General Department of Land Administration
General Department of Land Administration
General Department of Land Administration
General Department of Land Administration
General Department of Land Administration
General Department of Land Administration
General Department of Land Administration
General Department of Land Administration
General Department of Land Administration
Department of Water Resource Management
Department of Water Resource Management
Department of Water Resource Management
Department of Water Resource Management
Department of Water Resource Management
Department of Water Resource Management

MINERAL RESOURCES, GEOLOGY
Natural area measured for geological and mineral
mapping
Solid mineral resources identified and forecast by
classification of resource

General Department of Geology and Minerals of
Vietnam
General Department of Geology and Minerals of
Vietnam
General Department of Geology and Minerals of
Approved mineral reserves by levels
Vietnam
Mineral reserves licensed, exploited and remaining General Department of Geology and Minerals of
by levels
Vietnam
Number of mineral exploration and mining licenses General Department of Geology and Minerals of
granted
Vietnam
General Department of Geology and Minerals of
List of areas with scattered and small minerals
Vietnam
List of areas banned from mineral activities,
General Department of Geology and Minerals of
temporarily banned areas from mineral activities
Vietnam
General Department of Geology and Minerals of
List of national mineral reserve areas
Vietnam
List of areas without auction of mineral mining
General Department of Geology and Minerals of
rights
Vietnam
General Department of Geology and Minerals of
List of areas with toxic minerals in accordance with
Vietnam
the law
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No.

Code
04

27

0401

28

0402

29

0403

30

0404

31

0405

32

0406

33

0407

34

0408

35

0409

36

0410

37

0411

38

0412

39

0413

40

0414
05

Group/Indicators

Organization in charge

ENVIRONMENT
Concentration of substances in the air environment
The ratio of days per year when concentration of
substances in the air environment exceeds the
permitted technical standards
Content of substances in water environment
Content of substances in seawater environment in
estuarine, coastal and offshore areas
Content of substances in bottom sediments at
estuaries and coastal areas
Ratio of areas of nature conservation areas
Percentage of enterprises granted certificate of
environmental management
Proportion of hazardous waste collected and
treated
The rate of establishments causing serious
environmental pollution is treated
The environmental incidents on land
Proportion of the number of residual contaminated
land areas is treated and renovated
Percentage of production and business
establishments generating waste water of 50 m3 /
day or more with waste water treatment system to
ensure national technical standards
Rate of hygienic solid waste landfills
The rate of daily-life waste water from urban
centres of grade IV or higher shall be collected and
treated to meet national technical standards.

Vietnam Environment Administration
Vietnam Environment Administration
Vietnam Environment Administration
Vietnam Environment Administration
Vietnam Environment Administration
Vietnam Environment Administration
Vietnam Environment Administration
Vietnam Environment Administration
Vietnam Environment Administration
Vietnam Environment Administration
Vietnam Environment Administration
Vietnam Environment Administration

Vietnam Environment Administration
Vietnam Environment Administration

METROLOGY, HYDROLOGY AND CLIMATE CHANGE

41

0501

Number of sunshine hours, rainfall, air humidity,
air temperature, wind speed

42

0502

Average change of temperature

43

0503

Change of rainfall

44

0504

Water level and water flow, suspended solids
content in major river basins

45

0505

Sea water level

46

0506

Average change of sea water level

47

0507

Height and wave direction

48

0508

Number of storm, tropical depressions

49

0509

Total ozone

50

0510

Ultraviolet radiation intensity

51

0511

Monitoring acid deposition

52

0512

GHG emissions per capita

Vietnam Meteorological and Hydrological
Administration
Vietnam Meteorological and Hydrological
Administration
Vietnam Meteorological and Hydrological
Administration
Vietnam Meteorological and Hydrological
Administration
Vietnam Meteorological and Hydrological
Administration
Vietnam Meteorological and Hydrological
Administration
Vietnam Meteorological and Hydrological
Administration
Vietnam Meteorological and Hydrological
Administration
Vietnam Meteorological and Hydrological
Administration
Vietnam Meteorological and Hydrological
Administration
Vietnam Meteorological and Hydrological
Administration
Vietnam Meteorological and Hydrological
Administration
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List of Statistical Indicator on Land and Climate Published in Annual Statistical Yearbook
Indicator
LAND
Total land area of an
administration unit
Agriculture production land
Forestry land
Specially used land
Homestead land

Unused land

Definition

The aggregate area of all types of land within the boundary line of each administration
unit which determined in accordance with the provision of law
Refers to the land used in agricultural production, including annual crop land and
perennial crop land
Refers to the land with forests (including planted forest and natural forests) that meet
forest standards prescribed by the legislation on forest protection and development, and
newly planted land or plantation forest in combination with natural farming
Includes land used by government offices; public services construction facilities; security
and national defence land; land for non-agricultural production and business, and public
land
Refers to land used for house and other works construction for living activities, garden
and pond attached to house in a parcel of land in residential area (including garden and
pond attached to detached house) which is recognized as homestead land. It includes
land in urban areas and rural areas
Includes all categories of land of which the purposes of use have not yet determined,
including unused plain land, unused hilly land; rocky mountains without forest

CLIMATE
Average air temperature in
months
Average air temperature in year
- Air temperature

- Daily average air temperature
Number of sunshine hours in a
month
Rainfall in months
Total rainfall in a year
Average humidity in months
- Relative humidity
- Daily average relative
humidity
Average humidity in year
The water level
Water flow

Is the average of average air temperature of days in the month
Is the average of average air temperature of days in the year
Measured by normal thermometer, maximum thermometer (mercury), minimum
thermometer (alcohol liquid) and thermo graph (sensor is a bi-metal plate) exposed to
the air in a meteor bust at allied 2m away from the ground, sheltered from direct solar
radiation.
Calculated using the simple arithmetic mean from the results of 4 main observations in
the day at 1am, 7am. 13pm, 19pm from the results of 24 observations at the time of 1am,
2am, 3am,… 24pm of the thermometer.
The sum of sunshine hours of days in a month. Number of sunshine hours are hours
with direct solar radiation equaled or exceeded 0.1kw/m2 (≥ 0.2 calo/cm2 min). Sunshine
duration is measured by heliograph
The total rainfall of the days in the month. Rainfall is the thickness measured in millimetre
(mm) of the floating water layer made by rain on a flat surface at a site, which measured
by rain-gauge/pluviometer
Total rainfall of the days in a year
The average of relative humidity of the days in a month
The ratio between the vapor in the air and saturation vapor (maximum) at the same
temperature.
It
is
indicated
in
percentage.
Humidity is measured by hygrometer and hygrograph calculated by the simple arithmetic
mean from the results of 4 main observations in the day at: 1am, 7am, 13pm, 19pm or
from the results of 24 observations at the time of 1am, 2am, 3am,... 24pm of the
hygrograph.
The average of average relative humidity of all days in the year
The elevation of the water surface at the observation place in relation to the sea surface,
measured in centimetres (cm). A system of piles, rulers and self-recording machines are
used to monitor the water level.
The amount of water flowing through a cross section of the river in a unit of time,
measured in m³/s. Monthly average flow is the average value of flow of the days in the
month. Water flow is measured by flow meters, drifting buoys or ADCP machine.
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